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 [http://formasaurus.readthedocs.org/en/latest/?badge=latest]Formasaurus is a Python package that tells you the type of an HTML form
and its fields using machine learning.

It can detect if a form is a login, search, registration, password recovery,
“join mailing list”, contact, order form or something else, which field
is a password field and which is a search query, etc.

License is MIT.
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Install

Formasaurus requires Python 2.7+ or 3.3+ and the following Python packages:


	scipy [https://github.com/scipy/scipy]

	numpy [https://github.com/numpy/numpy]

	scikit-learn [https://github.com/scikit-learn/scikit-learn] 0.17+

	sklearn-crfsuite [https://github.com/TeamHG-Memex/sklearn-crfsuite]

	lxml [https://github.com/lxml/lxml]



First, make sure numpy [https://github.com/numpy/numpy] is installed. Then, to install Formasaurus with all
its other dependencies run

pip install formasaurus[with-deps]





These packages may require extra steps to install, so the command above may
fail. In this case install dependencies manually, on by one (follow their
install instructions), then run:

pip install formasaurus
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Usage


Basic Usage

Grab some HTML:

>>> import requests
>>> html = requests.get('https://www.github.com/').text





Then use formasaurus.extract_forms
to detect form and field types:

>>> import formasaurus
>>> formasaurus.extract_forms(html)
[(<Element form at 0x1150ba0e8>,
  {'fields': {'q': 'search query'}, 'form': 'search'}),
 (<Element form at 0x1150ba138>,
  {'fields': {'user[email]': 'email',
    'user[login]': 'username',
    'user[password]': 'password'},
   'form': 'registration'})]






Note

To detect form and field types Formasaurus needs to train prediction
models on user machine. This is done automatically on first call;
models are saved to a file and then reused.



formasaurus.extract_forms
returns a list of (form, info) tuples, one tuple for each <form>
element on a page. form is a lxml Element for a form,
info dict contains form and field types.

Only fields which are


	visible to user;

	have non-empty name attribute



are returned - other fields usually should be either submitted as-is
(hidden fields) or not sent to the server at all (fields without
name attribute).

There are edge cases like fields filled with JS or fields which are made
invisible using CSS, but all bets are off if page uses JS heavily and all
we have is HTML source.

By default, info dict contains only most likely form and field types.
To get probabilities pass proba=True:

>>> formasaurus.extract_forms(html, proba=True, threshold=0.05)
[(<Element form at 0x1150db408>,
  {'fields': {'q': {'search query': 0.999129068423436}},
   'form': {'search': 0.99580680143321776}}),
 (<Element form at 0x1150dbae8>,
  {'fields': {'user[email]': {'email': 0.9980438256540791},
    'user[login]': {'username': 0.9877912041558733},
    'user[password]': {'password': 0.9968113886622333}},
   'form': {'login': 0.12481875549840604,
    'registration': 0.86248202363754578}})]





Note that Formasaurus is less certain about the second form type - it thinks
most likely the form is a registration form (0.86%), but the form
also looks similar to a login form (12%).

threshold argument can be used to filter out low-probability options;
we used 0.05 in this example. To get probabilities of all classes use
threshold=0.

If field types are not needed you can speed up processing using
fields=False option. In this case ‘fields’ results won’t be computed:

>>> formasaurus.extract_forms(html, fields=False)
[(<Element form at 0x1150ba0e8>,
  {'form': 'search'}),
 (<Element form at 0x1150ba138>,
  {'form': 'registration'})]





To extract form and field types from individual form elements use
formasaurus.classify
or formasaurus.classify_proba.
They accept lxml <form> Elements. Let’s load an HTML file using lxml:

>>> import lxml.html
>>> tree = lxml.html.parse("http://google.com")





and then classify the first form on this page:

>>> form = tree.xpath('//form')[0]
>>> formasaurus.classify(form)
{'fields': {'btnG': 'submit button',
  'btnI': 'submit button',
  'q': 'search query'},
 'form': 'search'}





>>> formasaurus.classify_proba(form, threshold=0.1)
{'fields': {'btnG': {'submit button': 0.9254039698573596},
  'btnI': {'submit button': 0.9642014575642849},
  'q': {'search query': 0.9959819637966439}},
 'form': {'search': 0.98794025545508202}}





fields=False arguments works here as well:

>>> formasaurus.classify_proba(form, threshold=0.1, fields=False)
{'form': {'search': 0.98794025545508202}}





In this example the data is loaded from an URL; of course, data may be
loaded from a local file or from an in-memory object, or you may already
have the tree loaded (e.g. with Scrapy).




Form Types

Formasaurus detects these form types:

                         precision    recall  f1-score   support

                 search       0.91      0.96      0.94       364
                  login       0.96      0.96      0.96       221
           registration       0.97      0.86      0.91       153
password/login recovery       0.88      0.88      0.88        95
        contact/comment       0.87      0.93      0.90       120
      join mailing list       0.90      0.89      0.90       107
      order/add to cart       0.95      0.66      0.78        62
                  other       0.67      0.70      0.69       122

            avg / total       0.90      0.90      0.89      1244

89.5% forms are classified correctly.





Quality is estimated based on cross-validation results:
all annotated data is split into 20 folds, then model is trained on 19 folds
and tries to predict form types in the remaining fold. This is repeated to get
predictions for the whole dataset.

See also: https://en.wikipedia.org/wiki/Precision_and_recall




Field Types

By deafult, Formasaurus detects these field types:


	username

	password

	password confirmation - “enter the same password again”

	email

	email confirmation - “enter the same email again”

	username or email - a field where both username and email are accepted

	captcha - image captcha or a puzzle to solve

	honeypot - this field usually should be left blank

	TOS confirmation - “I agree with Terms of Service”,
“I agree to follow website rules”, “It is OK to process my personal info”, etc.

	receive emails confirmation - a checkbox which means
“yes, it is ok to send me some sort of emails”

	remember me checkbox - common on login forms

	submit button - a button user should click to submit this form

	cancel button

	reset/clear button

	first name

	last name

	middle name

	full name

	organization name

	gender

	day

	month

	year

	full date

	time zone

	DST - Daylight saving time preference

	country

	city

	state

	address - other address information

	postal code

	phone - phone number or its part

	fax

	url

	OpenID

	about me text

	comment text

	comment title or subject

	security question - “mother’s maiden name”

	answer to security question

	search query

	search category / refinement - search parameter, filtering option

	product quantity

	style select - style/theme select, common on forums

	sorting option - asc/desc order, items per page

	other number

	other read-only - field with information user shouldn’t change

	all other fields are classified as other.



Quality estimates (based on 20-fold cross-validation):

                              precision    recall  f1-score   support

                    username       0.81      0.91      0.85       187
                    password       0.99      0.99      0.99       338
       password confirmation       0.96      0.99      0.97        97
                       email       0.94      0.97      0.95       544
          email confirmation       0.96      0.85      0.90        26
           username or email       0.82      0.41      0.55        34
                     captcha       0.84      0.82      0.83        83
                    honeypot       0.17      0.06      0.08        18
            TOS confirmation       0.81      0.50      0.62        84
 receive emails confirmation       0.36      0.59      0.45        83
        remember me checkbox       0.94      1.00      0.97       117
               submit button       0.96      0.97      0.96       334
               cancel button       0.86      0.60      0.71        10
          reset/clear button       1.00      0.83      0.91        12
                  first name       0.92      0.86      0.89        95
                   last name       0.88      0.85      0.86        93
                 middle name       1.00      0.67      0.80         6
                   full name       0.74      0.82      0.78       120
           organization name       0.81      0.43      0.57        30
                      gender       0.98      0.80      0.88        75
                   time zone       1.00      0.71      0.83         7
                         DST       1.00      1.00      1.00         5
                     country       0.85      0.72      0.78        47
                        city       0.95      0.68      0.79        53
                       state       1.00      0.63      0.77        38
                     address       0.75      0.64      0.69        84
                 postal code       0.95      0.79      0.87        78
                       phone       0.83      0.85      0.84       102
                         fax       1.00      1.00      1.00         8
                         url       0.88      0.66      0.75        32
                      OpenID       1.00      0.75      0.86         4
               about me text       0.50      0.33      0.40        12
                comment text       0.86      0.93      0.89       121
    comment title or subject       0.67      0.45      0.53       121
           security question       1.00      0.44      0.62         9
 answer to security question       0.80      0.57      0.67         7
                search query       0.89      0.95      0.92       350
search category / refinement       0.91      0.87      0.89       376
            product quantity       0.98      0.84      0.90        55
                style select       0.93      1.00      0.97        14
              sorting option       0.87      0.50      0.63        26
                other number       0.27      0.15      0.19        27
                   full date       0.47      0.35      0.40        20
                         day       0.96      0.88      0.92        25
                       month       0.96      0.89      0.92        27
                        year       0.97      0.88      0.92        34
             other read-only       1.00      0.42      0.59        24
                       other       0.65      0.78      0.71       710

                 avg / total       0.85      0.84      0.83      4802

83.7% fields are classified correctly.
All fields are classified correctly in 75.3% forms.
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How It Works

Formasaurus uses two separate ML models for form type detection and for
field type detection. Field type detector uses form type detection results
to improve the quality.

The model is trained on 1000+ annotated web forms - check data [https://github.com/TeamHG-Memex/Formasaurus/tree/master/formasaurus/data] folder
in Formasaurus repository. Most pages to annotate were selected randomly
from Alexa Top 1M [http://www.alexa.com/topsites] websites.


Form Type Detection

To detect HTML form types Formasaurus takes a <form> element and
uses a linear classifier (Logistic Regression [https://en.wikipedia.org/wiki/Logistic_regression]) to choose its type
from a predefined set of types. Features include:


	counts of form elements of different types,

	whether a form is POST or GET,

	text on submit buttons,

	names and char ngrams of CSS classes and IDs,

	input labels,

	presence of certain substrings in URLs,

	etc.



See Form Type Detection.ipynb [https://github.com/TeamHG-Memex/Formasaurus/blob/master/notebooks/Form%20Type%20Detection.ipynb] IPython notebook for more detailed description.




Field Type Detection

To detect form field types Formasaurus uses Conditional Random Field [https://en.wikipedia.org/wiki/Conditional_random_field] (CRF)
model. All fields in an HTML form is a sequence where order matters; CRF allows
to take field order in account.

Features include


	form type predicted by a form type detector,

	field tag name,

	field value,

	text before and after field,

	field CSS class and ID,

	text of field <label> element,

	field title and placeholder attributes,

	etc.



There are about 50 distinct field types.

To train field type detector we need form type labels.
There are true form types available directly in training data,
but in reality form type detecor will make mistakes at prediction time.
So we have two options:


	Use correct form labels in training, rely on noisy form
labels at test/prediction time.

	Use noisy (predicted) labels both at train and test time.



Strategy (2) leads to more regularized models which account for form
type detector mistakes; strategy (1) uses more information.

Based on held-out dataset it looks like (1) produces better results.

We need noisy form type labels anyways, to check prediction quality.
To get these ‘realistic’ noisy form type labels we split data into 10 folds,
and then for each fold we predict its labels using form type detector
trained on the rest 9 folds.







          

      

      

    


    
         Copyright 2015, Mikhail Korobov.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	Formasaurus 0.6 documentation 
 
      

    


    
      
          
            
  
API Reference


Classifiers


	
formasaurus.classifiers.extract_forms(tree_or_html, proba=False, threshold=0.05, fields=True)[source]

	Given a lxml tree or HTML source code, return a list of
(form_elem, form_info) tuples.

form_info dicts contain results of classify() or
classify_proba`() calls, depending on proba parameter.

When fields is False, field type information is not computed.






	
formasaurus.classifiers.classify(form, fields=True)[source]

	Return {'form': 'type', 'fields': {'name': 'type', ...}}
dict with form type and types of its visible submittable fields.

If fields argument is False, only information about form type is
returned: {'form': 'type'}.






	
formasaurus.classifiers.classify_proba(form, threshold=0.0, fields=True)[source]

	Return dict with probabilities of form and its fields belonging
to various form and field classes:

{
    'form': {'type1': prob1, 'type2': prob2, ...},
    'fields': {
        'name': {'type1': prob1, 'type2': prob2, ...},
        ...
    }
}





form should be an lxml HTML <form> element.
Only classes with probability >= threshold are preserved.

If fields is False, only information about the form is returned:

{
    'form': {'type1': prob1, 'type2': prob2, ...}
}










	
class formasaurus.classifiers.FormFieldClassifier(form_classifier=None, field_model=None)[source]

	FormFieldClassifier detects HTML form and field types.


	
classmethod load(filename=None, autocreate=True, rebuild=False)[source]

	Load extractor from file filename.

If the file is missing and autocreate option is True (default),
the model is created using default parameters and training data.
If filename is None then default model file name is used.

Example - load the default extractor:

ffc = FormFieldClassifier.load()










	
classmethod trained_on(data_folder)[source]

	Return Formasaurus object trained on data from data_folder






	
train(annotations)[source]

	Train FormFieldExtractor on a list of FormAnnotation objects.






	
classify(form, fields=True)[source]

	Return {'form': 'type', 'fields': {'name': 'type', ...}}
dict with form type and types of its visible submittable fields.

If fields argument is False, only information about form type is
returned: {'form': 'type'}.






	
classify_proba(form, threshold=0.0, fields=True)[source]

	Return dict with probabilities of form and its fields belonging
to various form and field classes:

{
    'form': {'type1': prob1, 'type2': prob2, ...},
    'fields': {
        'name': {'type1': prob1, 'type2': prob2, ...},
        ...
    }
}





form should be an lxml HTML <form> element.
Only classes with probability >= threshold are preserved.

If fields is False, only information about the form is returned:

{
    'form': {'type1': prob1, 'type2': prob2, ...}
}










	
extract_forms(tree_or_html, proba=False, threshold=0.05, fields=True)[source]

	Given a lxml tree or HTML source code, return a list of
(form_elem, form_info) tuples.

form_info dicts contain results of classify() or
classify_proba`() calls, depending on proba parameter.

When fields is False, field type information is not computed.










	
class formasaurus.classifiers.FormClassifier(form_model=None, full_type_names=True)[source]

	Convenience wrapper for scikit-learn based form type detection model.


	
classify(form)[source]

	Return form class.
form should be an lxml HTML <form> element.






	
classify_proba(form, threshold=0.0)[source]

	Return form class.
form should be an lxml HTML <form> element.






	
train(annotations)[source]

	Train FormExtractor on a list of FormAnnotation objects.






	
extract_forms(tree_or_html, proba=False, threshold=0.05)[source]

	Given a lxml tree or HTML source code, return a list of
(form_elem, form_info) tuples. form_info dicts contain results
of classify() or classify_proba`() calls, depending on
proba parameter.










	
formasaurus.classifiers.get_instance()[source]

	Return a shared FormFieldClassifier instance








Field Type Detection

Field type detection model is two-stage:


	First, we train Formasaurus form type detector.

	Second, we use form type detector results to improve quality of
field type detection.



We have correct form types available directly in training data,
but in reality form type detecor will make mistakes at prediction time.
So we have two options:


	Use correct form labels in training, rely on noisy form
labels at test/prediction time.

	Use noisy (predicted) labels both at train and test time.



Strategy (2) leads to more regularized models which account for form
type detector mistakes; strategy (1) uses more information.

Based on held-out dataset it looks like (1) produces better results.

We need noisy form type labels anyways, to check prediction quality.
To get these ‘realistic’ noisy form type labels we split data into 10 folds,
and then for each fold we predict its labels using form type detector
trained on the rest 9 folds.


	
formasaurus.fieldtype_model.scorer

	Default scorer for grid search. We’re optimizing for micro-averaged F1.






	
formasaurus.fieldtype_model.get_Xy(annotations, form_types, full_type_names=False)[source]

	Return training data for field type detection.






	
formasaurus.fieldtype_model.get_form_features(form, form_type, field_elems=None)[source]

	Return a list of feature dicts, a dict per visible submittable
field in a <form> element.






	
formasaurus.fieldtype_model.get_model(use_precise_form_types=True)[source]

	Return default CRF model






	
formasaurus.fieldtype_model.print_classification_report(annotations, n_folds=10, model=None)[source]

	Evaluate model, print classification report






	
formasaurus.fieldtype_model.tokenize()

	findall(string[, pos[, endpos]]) -> list.
Return a list of all non-overlapping matches of pattern in string.








Form Type Detection

This module defines which features and which classifier the default
form type detection model uses.


	
formasaurus.formtype_model.get_model(prob=True)[source]

	Return a default model.






	
formasaurus.formtype_model.train(annotations, model=None, full_type_names=False)[source]

	Train form type detection model on annotation data






	
formasaurus.formtype_model.get_realistic_form_labels(annotations, n_folds=10, model=None, full_type_names=True)[source]

	Return form type labels which form type detection model
is likely to produce.






	
formasaurus.formtype_model.print_classification_report(annotations, n_folds=10, model=None)[source]

	Evaluate model, print classification report





This module provides scikit-learn transformers
for extracting features from HTML forms.

For all features X is a list of lxml <form> elements.


	
class formasaurus.formtype_features.FormElements[source]

	Features based on form HTML elements: counts of elements
of different types, GET/POST form method.






	
class formasaurus.formtype_features.Bias[source]

	The same as clf.intercept_, but with regularization applied.
Used mostly for debugging.






	
class formasaurus.formtype_features.FormText[source]

	Text contents inside the form.






	
class formasaurus.formtype_features.FormInputNames[source]

	Names of all non-hidden <input> elements, joined to a single string.






	
class formasaurus.formtype_features.FormInputHiddenNames[source]

	Names of all <input type=hidden> elements, joined to a single string.






	
class formasaurus.formtype_features.FormLinksText[source]

	Text of all links inside the form.
It is helpful because e.g. registration links
inside login forms are common.






	
class formasaurus.formtype_features.SubmitText[source]

	Text of all <submit> buttons, joined to a single string.






	
class formasaurus.formtype_features.FormUrl[source]

	<form action> value






	
class formasaurus.formtype_features.FormCss[source]

	Form CSS classes and ID






	
class formasaurus.formtype_features.FormInputTitle[source]

	<input title=...> values






	
class formasaurus.formtype_features.FormLabelText[source]

	<label> values






	
class formasaurus.formtype_features.FormInputCss[source]

	CSS classes and IDs of <input> elemnts






	
class formasaurus.formtype_features.OldLoginformFeatures[source]

	Features that loginform library used.






	
formasaurus.formtype_features.loginform_features(form)[source]

	A dict with features from loginform library








Working with Training Data

A module for working with annotation data storage.


	
class formasaurus.storage.Storage(folder)[source]

	A wrapper class for HTML forms annotation data storage.
The goal is to store the type of each <form> element from a web page.
The data is stored in a folder with the following structure:

config.json
index.json
html/
    example.org-0.html
    example.org-1.html
    foo.example.org-0.html
    ...





html folders contains raw contents of the webpages.
index.json file contains a JSON dict with the following records:

"RELATIVE-PATH-TO-HTML-FILE": {
    "url": "URL",
    "forms": ["type1", "type2", ...],
    "visible_html_fields": [
        {"name1": "type1", "name2": "type2", ...},
        ...
    ],
}





Key is the relative path to a file with page contents
(e.g. “html/example.org-1.html”). Values:


	“url” is an URL the webpage is downloaded from.

	“forms” contains an array of form type identifiers.
There must be an identifier per each <form> element on a web page.

	“visible_html_fields” contains an array of objects, one object per
<form> element; each object is a mapping from field name to
field type identifier.



Possible form and field types are stored in config.json file;
you can read them using get_form_types() and get_field_types().


	
initialize(config, index=None)[source]

	Create folders and files for a new storage






	
get_index()[source]

	Read an index






	
write_index(index)[source]

	Save an index






	
get_config()[source]

	Read meta information, including form and field types






	
get_field_schema()[source]

	Return AnnotationSchema instance. r.types is an
OrderedDict with field type names {full_name: short_name};
r.types_inv is a {short_name: full_name} dict;
r.na_value is a short name of type name used for unannotated fields.






	
get_form_schema()[source]

	Return AnnotationSchema instance. r.types is an
OrderedDict with form type names {full_name: short_name};
r.types_inv is a {short_name: full_name} dict;
r.na_value is a short name of type name used for unannotated forms;
r.skip_value is a short name of a type name which should be skipped.






	
add_result(html, url, form_answers=None, visible_html_fields=None, index=None, add_empty=True)[source]

	Save HTML source and its <form> and form field types.






	
iter_annotations(index=None, drop_duplicates=True, drop_na=True, drop_skipped=True, simplify_form_types=False, simplify_field_types=False, verbose=False, leave=False)[source]

	Return an iterator over FormAnnotation objects.






	
iter_trees(index=None)[source]

	Return an iterator over (filename, tree, info) tuples
where filename is a relative file name, tree is a lxml tree
and info is a dictionary with annotation data.






	
get_tree(path, info=None)[source]

	Load a single tree.
path is a relative path to a file (key in index.json file),
info is annotation data (value in index.json file).






	
check()[source]

	Check that items in storage are correct; print the problems found.
Return the number of errors found.






	
get_fingerprint(form)[source]

	Return form fingerprint (a string that can be used for deduplication).






	
get_form_type_counts(drop_duplicates=True, drop_na=True, simplify=False, verbose=True)[source]

	Return a {formtype: count} collections.Counter






	
print_form_type_counts(simplify=False)[source]

	Print the number annotations of each form types in this storage






	
generate_filename(url)[source]

	Return a name for a new file










	
class formasaurus.annotation.AnnotationSchema(types, types_inv, na_value, skip_value, simplify_map)

	
	
na_value

	Alias for field number 2






	
simplify_map

	Alias for field number 4






	
skip_value

	Alias for field number 3






	
types

	Alias for field number 0






	
types_inv

	Alias for field number 1










	
class formasaurus.annotation.FormAnnotation[source]

	Annotated HTML form


	
fields

	{“field name”: “field type”} dict.






	
fields_annotated

	True if form has fields and all fields are annotated.






	
fields_partially_annotated

	True when some fields are annotated and some are not annotated.






	
field_elems

	Return a list of lxml Elements for fields which are annotated.
Fields are returned in in order they appear in form;
only visible submittable fields are considered.






	
field_types

	A list of field types, in order they appear in form.
Only visible submittable fields are considered.






	
field_types_full

	A list of long field type names, in order they appear in form.
Only visible submittable fields are considered.






	
type_full

	Full form type name










	
formasaurus.annotation.get_annotation_folds(annotations, n_folds)[source]

	Return (train_indices, test_indices) folds iterator.
It is guaranteed forms from the same website can’t be both in
train and test parts.

We must be careful when splitting the dataset into training and
evaluation parts: forms from the same domain should be in the same
“bin”. There could be several pages from the same domain, and these
pages may have duplicate or similar forms (e.g. a search form on each
page). If we put one such form in training dataset and another in
evaluation dataset then the metrics will be too optimistic, and they
can make us to choose wrong features/models. For example,
train_test_split from scikit-learn shouldn’t be used here. To fix it
LabelKFold from scikit-learn is used.








HTML Processing Utilities

HTML processing utilities


	
formasaurus.html.remove_by_xpath(tree, xpath)[source]

	Remove all HTML elements which match a given XPath expression.






	
formasaurus.html.load_html(tree_or_html, base_url=None)[source]

	Parse HTML data to a lxml tree.
tree_or_html must be either unicode or utf8-encoded
(even if original page declares a different encoding).

If tree_or_html is not a string then it is returned as-is.






	
formasaurus.html.get_cleaned_form_html(form, human_readable=True)[source]

	Return a cleaned up version of <form> HTML contents.
If human_readable is True, HTML is cleaned to make
source code more readable for humans; otherwise it is cleaned to make
rendered form more safe to render.






	
formasaurus.html.get_field_names(elems)[source]

	Return unique name attributes






	
formasaurus.html.get_visible_fields(form)[source]

	Return visible form fields (the ones users should fill).






	
formasaurus.html.get_fields_to_annotate(form)[source]

	Return fields which should be annotated:


	they should be visible to user, and

	they should have non-empty name (i.e. affect form submission result).








	
formasaurus.html.escaped_with_field_highlighted(form_html, field_name)[source]

	Return escaped HTML source code suitable for displaying;
fields with name==field_name are highlighted.






	
formasaurus.html.highlight_fields(html, field_name)[source]

	Return HTML source code with all fields with name==field_name
highlighted by adding formasaurus-field-highlighted CSS class.






	
formasaurus.html.add_text_after(elem, text)[source]

	Add text after elem






	
formasaurus.html.add_text_before(elem, text)[source]

	Add text before elem






	
formasaurus.html.get_text_around_elems(tree, elems)[source]

	Return (before, after) tuple with {elem: text} dicts containing
text before a specified lxml DOM Element and after it.






	
formasaurus.formhash.get_form_hash(form, only_visible=True)[source]

	Return a string which is the same for duplicate forms, but different
for forms which are not the same.

If only_visible is True, hidden fields are not taken in account.








Other Utilities


	
formasaurus.utils.dependencies_string()[source]

	Return a string with versions of formasaurus, numpy, scipy and scikit-learn.

Saved scikit-learn models may be not compatible between different
numpy/scipy/scikit-learn versions; a string returned by this function
can be used as a part of file name.






	
formasaurus.utils.add_scheme_if_missing(url)[source]

	>>> add_scheme_if_missing("example.org")
'http://example.org'
>>> add_scheme_if_missing("https://example.org")
'https://example.org'










	
formasaurus.utils.get_domain(url)[source]

	>>> get_domain('example.org')
'example'
>>> get_domain('foo.example.co.uk')
'example'










	
formasaurus.utils.inverse_mapping(dct)[source]

	Return reverse mapping:

>>> inverse_mapping({'x': 5})
{5: 'x'}










	
formasaurus.utils.at_root(*args)[source]

	Return path relative to formasaurus source code






	
formasaurus.utils.thresholded(dct, threshold)[source]

	Return dict dct without all values less than threshold.

>>> thresholded({'foo': 0.5, 'bar': 0.1}, 0.5)
{'foo': 0.5}





>>> thresholded({'foo': 0.5, 'bar': 0.1, 'baz': 1.0}, 0.6)
{'baz': 1.0}





>>> dct = {'foo': 0.5, 'bar': 0.1, 'baz': 1.0, 'spam': 0.0}
>>> thresholded(dct, 0.0) == dct
True










	
formasaurus.utils.download(url)[source]

	Download a web page from url, return its content as unicode.






	
formasaurus.text.tokenize()

	Tokenize text






	
formasaurus.text.ngrams(seq, min_n, max_n)[source]

	Return min_n to max_n n-grams of elements from a given sequence.






	
formasaurus.text.token_ngrams(tokens, min_n, max_n)[source]

	Return n-grams given a list of tokens.






	
formasaurus.text.normalize_whitespaces(text)[source]

	Replace newlines and whitespaces with a single white space






	
formasaurus.text.normalize(text)[source]

	Default text normalization function






	
formasaurus.text.number_pattern(text, ratio=0.3)[source]

	Replace digits with X and letters with C if text contains > ratio
of digits; return empty string otherwise.








IPython Annotation Widgets

IPython widgets for data annotation.


	
formasaurus.widgets.AddPageWidget(storage)[source]

	Widget used to add a new web page to dataset.






	
formasaurus.widgets.MultiFormAnnotator(annotations, annotate_fields=True, annotate_types=True, save_func=None)[source]

	A widget with a paginator for annotating multiple forms.






	
formasaurus.widgets.FormAnnotator(ann, annotate_fields=True, annotate_types=True, max_fields=80)[source]

	Widget for annotating a single HTML form.






	
formasaurus.widgets.FormTypeSelect(ann)[source]

	Form type edit widget






	
formasaurus.widgets.FieldTypeSelect(ann, field_name)[source]

	Form field type edit widget






	
formasaurus.widgets.RawHtml(html, field_name=None, max_height=500, **kwargs)[source]

	Widget for displaying HTML form, optionally with a field highlighted






	
formasaurus.widgets.HtmlCode(form_html, field_name=None, max_height=None, **kwargs)[source]

	Show HTML source code, optionally with a field highlighted






	
formasaurus.widgets.HtmlView(form, field_name=None)[source]

	Show both rendered HTML and its simplified source code






	
formasaurus.widgets.get_pager_elements(min, max)[source]

	Return (back, forward, slider) widgets.
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Contributing


Development


	Source code: https://github.com/TeamHG-Memex/Formasaurus

	Issue tracker: https://github.com/TeamHG-Memex/Formasaurus/issues



Feel free to submit ideas, bugs reports and pull requests.

In order to run tests install tox [http://tox.testrun.org], then type

tox





from the source checkout.

The easiest way to improve classification quality is to add more training
examples. Use “Add New Pages” and “Annotate” IPython notebooks for that.

If you want to improve Formasaurus ML models check How It Works section.




Authors


	Mikhail Korobov <kmike84@gmail.com>






License

License is MIT.
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Changes


0.6 (2016-01-27)


	fields=False argument is supported in formasaurus.extract_forms,
formasaurus.classify, formasaurus.classify_proba functions and


in related FormFieldClassifier methods. It allows to avoid predicting
form field types if they are not needed.






	formasaurus.classifiers.instance() is renamed to
formasaurus.classifiers.get_instance().



	Bias is no longer regularized for form type classifier.








0.5 (2015-12-19)

This is a major backwards-incompatible release.


	Formasaurus now can detect field types, not only form types;

	API is changed - check the updated documentation;

	there are more form types detected;

	evaluation setup is improved;

	annotation UI is rewritten using IPython widgets;

	more training data is added.






0.2 (2015-08-10)


	Python 3 support;

	fixed model auto-creation.






0.1 (2015-07-09)

Initial release.
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  Source code for formasaurus.widgets

# -*- coding: utf-8 -*-
"""
IPython widgets for data annotation.
"""
from ipywidgets import widgets
from IPython.display import display

from formasaurus.html import (
    get_cleaned_form_html,
    html_escape,
    escaped_with_field_highlighted,
    highlight_fields,
    get_field_names,
    get_fields_to_annotate
)
from formasaurus.utils import inverse_mapping, download


[docs]def AddPageWidget(storage):
    """
    Widget used to add a new web page to dataset.
    """
    url_field = widgets.Text(description='URL:', value='')
    fetch_btn = widgets.Button(description='Add')

    def on_submit(_):
        url = url_field.value
        html = download(url)
        path = storage.add_result(html, url, add_empty=False)
        if path is None:
            print("No forms at ", url)
        else:
            print("Added:", path, url)
        url_field.value = ""

    fetch_btn.on_click(on_submit)
    url_field.on_submit(on_submit)
    box = widgets.HBox([url_field, fetch_btn], padding=4)
    display(box)



[docs]def MultiFormAnnotator(annotations,
                       annotate_fields=True, annotate_types=True,
                       save_func=None):
    """
    A widget with a paginator for annotating multiple forms.
    """
    back, forward, slider = get_pager_elements(0, len(annotations) - 1)
    rendered = {}

    def render(i):
        widget = FormAnnotator(
            ann=annotations[i],
            annotate_fields=annotate_fields,
            annotate_types=annotate_types,
        )
        return widgets.VBox([
            widgets.HBox([back, forward, slider]),
            widget
        ])

    def on_change(name, value):
        for i in rendered:
            rendered[i].close()

        if value not in rendered:
            rendered[value] = render(value)
        else:
            rendered[value].open()

        if save_func:
            save_func()

        display(rendered[value])

    slider.on_trait_change(on_change, 'value')
    on_change('value', slider.value)



[docs]def FormAnnotator(ann, annotate_fields=True, annotate_types=True, max_fields=80):
    """
    Widget for annotating a single HTML form.
    """
    assert annotate_fields or annotate_types
    form_types_inv = ann.form_schema.types_inv

    children = []

    if annotate_types:
        children += [FormTypeSelect(ann)]

    tpl = """
    <h4>
        {tp} <a href='{url}'>{url}</a>
        <small>{key} #{index}</small>
    </h4>
    """
    header = widgets.HTML(tpl.format(
        url=ann.url,
        index=ann.index,
        key=ann.key,
        tp=form_types_inv.get(ann.type, '?')
    ))
    children += [header]

    if annotate_fields:
        pages = []
        names = get_field_names(get_fields_to_annotate(ann.form))
        if len(names) > max_fields:
            children += [
                widgets.HTML("<h4>Too many fields ({})</h4>".format(len(names)))
            ]
        else:
            for name in names:
                field_type_select = FieldTypeSelect(ann, name)
                html_view = HtmlView(ann.form, name)
                page = widgets.Box(children=[field_type_select, html_view])
                pages.append(page)

            field_tabs = widgets.Tab(children=pages, padding=4)
            for idx, name in enumerate(names):
                field_tabs.set_title(idx, name)

            children += [field_tabs]
    else:
        children += [HtmlView(ann.form)]

    return widgets.VBox(children, padding=8)



[docs]def FormTypeSelect(ann):
    """ Form type edit widget """

    form_types = ann.form_schema.types
    tp = ann.info['forms'][ann.index]
    type_select = widgets.ToggleButtons(
        options=list(form_types.keys()),
        value=ann.form_schema.types_inv[tp],
        padding=4,
        description='form type:',
    )

    def on_change(name, value):
        ann.info['forms'][ann.index] = form_types[value]

    type_select.on_trait_change(on_change, 'value')
    return type_select



[docs]def FieldTypeSelect(ann, field_name):
    """ Form field type edit widget """
    field_types = ann.field_schema.types
    field_types_inv = ann.field_schema.types_inv
    tp = ann.fields[field_name]
    type_select = widgets.ToggleButtons(
        options=list(field_types.keys()),
        value=field_types_inv[tp],
    )

    def on_change(name, value):
        ann.fields[field_name] = field_types[value]

    type_select.on_trait_change(on_change, 'value')
    return type_select



[docs]def RawHtml(html, field_name=None, max_height=500, **kwargs):
    """ Widget for displaying HTML form, optionally with a field highlighted """
    kw = {'background_color': '#def'}
    kw.update(kwargs)
    if field_name is not None:
        html = highlight_fields(html, field_name)
    mh = "max-height: {}px;".format(max_height) if max_height else ""
    return widgets.HTML(
        "<div style='padding:32px; {} overflow:auto'>{}</div>".format(mh, html),
        **kw
    )



[docs]def HtmlCode(form_html, field_name=None, max_height=None, **kwargs):
    """ Show HTML source code, optionally with a field highlighted """
    kw = {}
    if field_name is None:
        show_html = html_escape(form_html)
        kw['color'] = "#000"
    else:
        show_html = escaped_with_field_highlighted(form_html, field_name)
        kw['color'] = "#777"
    kw.update(kwargs)
    style = '; '.join([
        'white-space:pre-wrap',
        'max-width:800px',
        'word-wrap:break-word',
        'font-family:monospace',
        'overflow:scroll',
        "max-height: {}px;".format(max_height) if max_height else ""
    ])

    html_widget = widgets.HTML(
        "<div style='{}'>{}</div>".format(style, show_html),
        **kw
    )
    return widgets.Box([html_widget], padding=8)



[docs]def HtmlView(form, field_name=None):
    """ Show both rendered HTML and its simplified source code """
    html_source = get_cleaned_form_html(form, human_readable=True)
    html_cleaned = get_cleaned_form_html(form, human_readable=False)

    form_display = RawHtml(html_cleaned, field_name, max_height=600)
    form_raw = HtmlCode(html_source, field_name, max_height=None)
    return widgets.VBox([form_display, form_raw])



[docs]def get_pager_elements(min, max):
    """
    Return (back, forward, slider) widgets.
    """
    back = widgets.Button(description="<- Prev")
    forward = widgets.Button(description="Next ->")
    slider = widgets.IntSlider(min=min, max=max)

    def on_back(b):
        if slider.value > min:
            slider.value -= 1

    def on_forward(b):
        if slider.value < max:
            slider.value += 1

    back.on_click(on_back)
    forward.on_click(on_forward)

    return back, forward, slider
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  Source code for formasaurus.fieldtype_model

# -*- coding: utf-8 -*-
"""
Field type detection model is two-stage:

1. First, we train Formasaurus form type detector.
2. Second, we use form type detector results to improve quality of
   field type detection.

We have correct form types available directly in training data,
but in reality form type detecor will make mistakes at prediction time.
So we have two options:

1. Use correct form labels in training, rely on noisy form
   labels at test/prediction time.
2. Use noisy (predicted) labels both at train and test time.

Strategy (2) leads to more regularized models which account for form
type detector mistakes; strategy (1) uses more information.

Based on held-out dataset it looks like (1) produces better results.

We need noisy form type labels anyways, to check prediction quality.
To get these 'realistic' noisy form type labels we split data into 10 folds,
and then for each fold we predict its labels using form type detector
trained on the rest 9 folds.
"""
from __future__ import absolute_import, division
import warnings

import scipy.stats
import numpy as np
from sklearn.grid_search import RandomizedSearchCV
from sklearn.metrics import make_scorer
from sklearn.cross_validation import cross_val_predict
from sklearn_crfsuite import CRF
from sklearn_crfsuite.metrics import (
    flat_f1_score,
    flat_accuracy_score,
    flat_classification_report,
    sequence_accuracy_score
)
from sklearn_crfsuite.utils import flatten

from formasaurus import formtype_model
from formasaurus.html import get_fields_to_annotate, get_text_around_elems
from formasaurus.text import (normalize, tokenize, ngrams, number_pattern,
    token_ngrams)
from formasaurus.annotation import get_annotation_folds


scorer = make_scorer(flat_f1_score, average='micro')
""" Default scorer for grid search. We're optimizing for micro-averaged F1. """


def train(annotations,
          use_precise_form_types=True,
          optimize_hyperparameters_iters=0,
          full_form_type_names=False,
          full_field_type_names=True,
          verbose=True):

    def log(msg):
        if verbose:
            print(msg)

    annotations = [a for a in annotations if a.fields_annotated]
    log("Training on {} forms".format(len(annotations)))

    if use_precise_form_types:
        log("Using precise form types")
        if full_form_type_names:
            form_types = np.asarray([a.type_full for a in annotations])
        else:
            form_types = np.asarray([a.type for a in annotations])
    else:
        log("Computing realistic form types")
        form_types = formtype_model.get_realistic_form_labels(
            annotations=annotations,
            n_folds=10,
            full_type_names=full_form_type_names
        )

    log("Extracting features")
    X, y = get_Xy(
        annotations=annotations,
        form_types=form_types,
        full_type_names=full_field_type_names,
    )

    crf = get_model(use_precise_form_types)

    if optimize_hyperparameters_iters != 0:
        if optimize_hyperparameters_iters < 50:
            warnings.warn(
                "RandomizedSearchCV n_iter is low, results may be unstable. "
                "Consider increasing optimize_hyperparameters_iters."
            )

        log("Finding best hyperparameters using randomized search")
        params_space = {
            'c1': scipy.stats.expon(scale=0.5),
            'c2': scipy.stats.expon(scale=0.05),
        }

        rs = RandomizedSearchCV(crf, params_space,
            cv=get_annotation_folds(annotations, 5),
            verbose=verbose,
            n_jobs=-1,
            n_iter=optimize_hyperparameters_iters,
            iid=False,
            scoring=scorer
        )
        rs.fit(X, y)
        crf = rs.best_estimator_
        log("Best hyperparameters: c1={:0.5f}, c2={:0.5f}".format(crf.c1, crf.c2))
    else:
        crf.fit(X, y)

    return crf


[docs]def get_Xy(annotations, form_types, full_type_names=False):
    """
    Return training data for field type detection.
    """
    forms = [a.form for a in annotations]
    X = [
        get_form_features(form, form_type)
        for form, form_type in zip(forms, form_types)
    ]
    if full_type_names:
        y = [a.field_types_full for a in annotations]
    else:
        y = [a.field_types for a in annotations]
    return X, y



[docs]def get_form_features(form, form_type, field_elems=None):
    """
    Return a list of feature dicts, a dict per visible submittable
    field in a <form> element.
    """
    if field_elems is None:
        field_elems = get_fields_to_annotate(form)
    text_before, text_after = get_text_around_elems(form, field_elems)
    res = [_elem_features(elem) for elem in field_elems]

    for idx, elem_feat in enumerate(res):
        if idx == 0:
            elem_feat['is-first'] = True
        if idx == len(res)-1:
            elem_feat['is-last'] = True

        elem_feat['form-type'] = form_type
        # get text before element
        text = normalize(text_before[field_elems[idx]])
        tokens = tokenize(text)[-6:]
        elem_feat['text-before'] = token_ngrams(tokens, 1, 2)

        # get text after element
        text = normalize(text_after[field_elems[idx]])
        tokens = tokenize(text)[:5]
        elem_feat['text-after'] = token_ngrams(tokens, 1, 2)
        elem_feat['bias'] = 1

    return res



def _elem_features(elem):
    elem_name = normalize(elem.name)
    elem_value = _elem_attr(elem, 'value')
    elem_placeholder = _elem_attr(elem, 'placeholder')
    elem_css_class = _elem_attr(elem, 'class')
    elem_id = _elem_attr(elem, 'id')
    elem_title = _elem_attr(elem, 'title')

    feat = {
        'tag': elem.tag,
        'name': tokenize(elem_name),
        'name-ngrams-3-5': ngrams(elem_name, 3, 5),
        'value': ngrams(elem_value, 5, 5),
        'value-ngrams': ngrams(elem_value, 5, 5),
        'css-class-ngrams': ngrams(elem_css_class, 5, 5),
        'help': tokenize(elem_title + " " + elem_placeholder),
        'id-ngrams': ngrams(elem_id, 4, 4),
        'id': tokenize(elem_id),
    }
    label = elem.label
    if label is not None:
        label_text = normalize(label.text_content())
        feat['label'] = tokenize(label_text)
        feat['label-ngrams-3-5'] = ngrams(label_text, 3, 5)

    if elem.tag == 'input':
        feat['input-type'] = elem.get('type', 'text').lower()

    if elem.tag == 'select':
        feat['option-text'] = [normalize(v) for v in elem.xpath('option//text()')]
        feat['option-value'] = [normalize(el.get('value', '')) for el in elem.xpath('option')]
        feat['option-num-pattern'] = list(
            {number_pattern(v) for v in feat['option-text'] + feat['option-value']}
        )

    return feat


def _elem_attr(elem, attr):
    return normalize(elem.get(attr, ''))


_PRECISE_C1_C2 = 0.1655, 0.0236  # values found by randomized search
_REALISTIC_C1_C2 = 0.247, 0.032  # values found by randomized search


[docs]def get_model(use_precise_form_types=True):
    """ Return default CRF model """
    c1, c2 = _PRECISE_C1_C2 if use_precise_form_types else _REALISTIC_C1_C2
    return CRF(
        all_possible_transitions=True,
        max_iterations=100,
        c1=c1,
        c2=c2
    )



[docs]def print_classification_report(annotations, n_folds=10, model=None):
    """ Evaluate model, print classification report """
    if model is None:
        # FIXME: we're overfitting on hyperparameters - they should be chosen
        # using inner cross-validation, not set to fixed values beforehand.
        model = get_model(use_precise_form_types=True)

    annotations = [a for a in annotations if a.fields_annotated]
    form_types = formtype_model.get_realistic_form_labels(
        annotations=annotations,
        n_folds=n_folds,
        full_type_names=False
    )

    X, y = get_Xy(
        annotations=annotations,
        form_types=form_types,
        full_type_names=True,
    )
    cv = get_annotation_folds(annotations, n_folds=n_folds)
    y_pred = cross_val_predict(model, X, y, cv=cv, n_jobs=-1)

    all_labels = list(annotations[0].field_schema.types.keys())
    labels = sorted(set(flatten(y_pred)), key=lambda k: all_labels.index(k))
    print(flat_classification_report(y, y_pred, digits=2,
                                     labels=labels, target_names=labels))

    print(
        "{:0.1f}% fields are classified correctly.".format(
            flat_accuracy_score(y, y_pred) * 100
        )
    )
    print(
        "All fields are classified correctly in {:0.1f}% forms.".format(
            sequence_accuracy_score(y, y_pred) * 100
        )
    )
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  Source code for unittest.mock

# mock.py
# Test tools for mocking and patching.
# Maintained by Michael Foord
# Backport for other versions of Python available from
# http://pypi.python.org/pypi/mock

__all__ = (
    'Mock',
    'MagicMock',
    'patch',
    'sentinel',
    'DEFAULT',
    'ANY',
    'call',
    'create_autospec',
    'FILTER_DIR',
    'NonCallableMock',
    'NonCallableMagicMock',
    'mock_open',
    'PropertyMock',
)


__version__ = '1.0'


import inspect
import pprint
import sys
from functools import wraps, partial


BaseExceptions = (BaseException,)
if 'java' in sys.platform:
    # jython
    import java
    BaseExceptions = (BaseException, java.lang.Throwable)


FILTER_DIR = True

# Workaround for issue #12370
# Without this, the __class__ properties wouldn't be set correctly
_safe_super = super

def _is_instance_mock(obj):
    # can't use isinstance on Mock objects because they override __class__
    # The base class for all mocks is NonCallableMock
    return issubclass(type(obj), NonCallableMock)


def _is_exception(obj):
    return (
        isinstance(obj, BaseExceptions) or
        isinstance(obj, type) and issubclass(obj, BaseExceptions)
    )


class _slotted(object):
    __slots__ = ['a']


DescriptorTypes = (
    type(_slotted.a),
    property,
)


def _get_signature_object(func, as_instance, eat_self):
    """
    Given an arbitrary, possibly callable object, try to create a suitable
    signature object.
    Return a (reduced func, signature) tuple, or None.
    """
    if isinstance(func, type) and not as_instance:
        # If it's a type and should be modelled as a type, use __init__.
        try:
            func = func.__init__
        except AttributeError:
            return None
        # Skip the `self` argument in __init__
        eat_self = True
    elif not isinstance(func, FunctionTypes):
        # If we really want to model an instance of the passed type,
        # __call__ should be looked up, not __init__.
        try:
            func = func.__call__
        except AttributeError:
            return None
    if eat_self:
        sig_func = partial(func, None)
    else:
        sig_func = func
    try:
        return func, inspect.signature(sig_func)
    except ValueError:
        # Certain callable types are not supported by inspect.signature()
        return None


def _check_signature(func, mock, skipfirst, instance=False):
    sig = _get_signature_object(func, instance, skipfirst)
    if sig is None:
        return
    func, sig = sig
    def checksig(_mock_self, *args, **kwargs):
        sig.bind(*args, **kwargs)
    _copy_func_details(func, checksig)
    type(mock)._mock_check_sig = checksig


def _copy_func_details(func, funcopy):
    funcopy.__name__ = func.__name__
    funcopy.__doc__ = func.__doc__
    try:
        funcopy.__text_signature__ = func.__text_signature__
    except AttributeError:
        pass
    # we explicitly don't copy func.__dict__ into this copy as it would
    # expose original attributes that should be mocked
    try:
        funcopy.__module__ = func.__module__
    except AttributeError:
        pass
    try:
        funcopy.__defaults__ = func.__defaults__
    except AttributeError:
        pass
    try:
        funcopy.__kwdefaults__ = func.__kwdefaults__
    except AttributeError:
        pass


def _callable(obj):
    if isinstance(obj, type):
        return True
    if getattr(obj, '__call__', None) is not None:
        return True
    return False


def _is_list(obj):
    # checks for list or tuples
    # XXXX badly named!
    return type(obj) in (list, tuple)


def _instance_callable(obj):
    """Given an object, return True if the object is callable.
    For classes, return True if instances would be callable."""
    if not isinstance(obj, type):
        # already an instance
        return getattr(obj, '__call__', None) is not None

    # *could* be broken by a class overriding __mro__ or __dict__ via
    # a metaclass
    for base in (obj,) + obj.__mro__:
        if base.__dict__.get('__call__') is not None:
            return True
    return False


def _set_signature(mock, original, instance=False):
    # creates a function with signature (*args, **kwargs) that delegates to a
    # mock. It still does signature checking by calling a lambda with the same
    # signature as the original.
    if not _callable(original):
        return

    skipfirst = isinstance(original, type)
    result = _get_signature_object(original, instance, skipfirst)
    if result is None:
        return
    func, sig = result
    def checksig(*args, **kwargs):
        sig.bind(*args, **kwargs)
    _copy_func_details(func, checksig)

    name = original.__name__
    if not name.isidentifier():
        name = 'funcopy'
    context = {'_checksig_': checksig, 'mock': mock}
    src = """def %s(*args, **kwargs):
    _checksig_(*args, **kwargs)
    return mock(*args, **kwargs)""" % name
    exec (src, context)
    funcopy = context[name]
    _setup_func(funcopy, mock)
    return funcopy


def _setup_func(funcopy, mock):
    funcopy.mock = mock

    # can't use isinstance with mocks
    if not _is_instance_mock(mock):
        return

    def assert_called_with(*args, **kwargs):
        return mock.assert_called_with(*args, **kwargs)
    def assert_called_once_with(*args, **kwargs):
        return mock.assert_called_once_with(*args, **kwargs)
    def assert_has_calls(*args, **kwargs):
        return mock.assert_has_calls(*args, **kwargs)
    def assert_any_call(*args, **kwargs):
        return mock.assert_any_call(*args, **kwargs)
    def reset_mock():
        funcopy.method_calls = _CallList()
        funcopy.mock_calls = _CallList()
        mock.reset_mock()
        ret = funcopy.return_value
        if _is_instance_mock(ret) and not ret is mock:
            ret.reset_mock()

    funcopy.called = False
    funcopy.call_count = 0
    funcopy.call_args = None
    funcopy.call_args_list = _CallList()
    funcopy.method_calls = _CallList()
    funcopy.mock_calls = _CallList()

    funcopy.return_value = mock.return_value
    funcopy.side_effect = mock.side_effect
    funcopy._mock_children = mock._mock_children

    funcopy.assert_called_with = assert_called_with
    funcopy.assert_called_once_with = assert_called_once_with
    funcopy.assert_has_calls = assert_has_calls
    funcopy.assert_any_call = assert_any_call
    funcopy.reset_mock = reset_mock

    mock._mock_delegate = funcopy


def _is_magic(name):
    return '__%s__' % name[2:-2] == name


class _SentinelObject(object):
    "A unique, named, sentinel object."
    def __init__(self, name):
        self.name = name

    def __repr__(self):
        return 'sentinel.%s' % self.name


class _Sentinel(object):
    """Access attributes to return a named object, usable as a sentinel."""
    def __init__(self):
        self._sentinels = {}

    def __getattr__(self, name):
        if name == '__bases__':
            # Without this help(unittest.mock) raises an exception
            raise AttributeError
        return self._sentinels.setdefault(name, _SentinelObject(name))


sentinel = _Sentinel()

DEFAULT = sentinel.DEFAULT
_missing = sentinel.MISSING
_deleted = sentinel.DELETED


def _copy(value):
    if type(value) in (dict, list, tuple, set):
        return type(value)(value)
    return value


_allowed_names = set(
    [
        'return_value', '_mock_return_value', 'side_effect',
        '_mock_side_effect', '_mock_parent', '_mock_new_parent',
        '_mock_name', '_mock_new_name'
    ]
)


def _delegating_property(name):
    _allowed_names.add(name)
    _the_name = '_mock_' + name
    def _get(self, name=name, _the_name=_the_name):
        sig = self._mock_delegate
        if sig is None:
            return getattr(self, _the_name)
        return getattr(sig, name)
    def _set(self, value, name=name, _the_name=_the_name):
        sig = self._mock_delegate
        if sig is None:
            self.__dict__[_the_name] = value
        else:
            setattr(sig, name, value)

    return property(_get, _set)



class _CallList(list):

    def __contains__(self, value):
        if not isinstance(value, list):
            return list.__contains__(self, value)
        len_value = len(value)
        len_self = len(self)
        if len_value > len_self:
            return False

        for i in range(0, len_self - len_value + 1):
            sub_list = self[i:i+len_value]
            if sub_list == value:
                return True
        return False

    def __repr__(self):
        return pprint.pformat(list(self))


def _check_and_set_parent(parent, value, name, new_name):
    if not _is_instance_mock(value):
        return False
    if ((value._mock_name or value._mock_new_name) or
        (value._mock_parent is not None) or
        (value._mock_new_parent is not None)):
        return False

    _parent = parent
    while _parent is not None:
        # setting a mock (value) as a child or return value of itself
        # should not modify the mock
        if _parent is value:
            return False
        _parent = _parent._mock_new_parent

    if new_name:
        value._mock_new_parent = parent
        value._mock_new_name = new_name
    if name:
        value._mock_parent = parent
        value._mock_name = name
    return True

# Internal class to identify if we wrapped an iterator object or not.
class _MockIter(object):
    def __init__(self, obj):
        self.obj = iter(obj)
    def __iter__(self):
        return self
    def __next__(self):
        return next(self.obj)

class Base(object):
    _mock_return_value = DEFAULT
    _mock_side_effect = None
    def __init__(self, *args, **kwargs):
        pass



class NonCallableMock(Base):
    """A non-callable version of `Mock`"""

    def __new__(cls, *args, **kw):
        # every instance has its own class
        # so we can create magic methods on the
        # class without stomping on other mocks
        new = type(cls.__name__, (cls,), {'__doc__': cls.__doc__})
        instance = object.__new__(new)
        return instance


    def __init__(
            self, spec=None, wraps=None, name=None, spec_set=None,
            parent=None, _spec_state=None, _new_name='', _new_parent=None,
            _spec_as_instance=False, _eat_self=None, **kwargs
        ):
        if _new_parent is None:
            _new_parent = parent

        __dict__ = self.__dict__
        __dict__['_mock_parent'] = parent
        __dict__['_mock_name'] = name
        __dict__['_mock_new_name'] = _new_name
        __dict__['_mock_new_parent'] = _new_parent

        if spec_set is not None:
            spec = spec_set
            spec_set = True
        if _eat_self is None:
            _eat_self = parent is not None

        self._mock_add_spec(spec, spec_set, _spec_as_instance, _eat_self)

        __dict__['_mock_children'] = {}
        __dict__['_mock_wraps'] = wraps
        __dict__['_mock_delegate'] = None

        __dict__['_mock_called'] = False
        __dict__['_mock_call_args'] = None
        __dict__['_mock_call_count'] = 0
        __dict__['_mock_call_args_list'] = _CallList()
        __dict__['_mock_mock_calls'] = _CallList()

        __dict__['method_calls'] = _CallList()

        if kwargs:
            self.configure_mock(**kwargs)

        _safe_super(NonCallableMock, self).__init__(
            spec, wraps, name, spec_set, parent,
            _spec_state
        )


    def attach_mock(self, mock, attribute):
        """
        Attach a mock as an attribute of this one, replacing its name and
        parent. Calls to the attached mock will be recorded in the
        `method_calls` and `mock_calls` attributes of this one."""
        mock._mock_parent = None
        mock._mock_new_parent = None
        mock._mock_name = ''
        mock._mock_new_name = None

        setattr(self, attribute, mock)


    def mock_add_spec(self, spec, spec_set=False):
        """Add a spec to a mock. `spec` can either be an object or a
        list of strings. Only attributes on the `spec` can be fetched as
        attributes from the mock.

        If `spec_set` is True then only attributes on the spec can be set."""
        self._mock_add_spec(spec, spec_set)


    def _mock_add_spec(self, spec, spec_set, _spec_as_instance=False,
                       _eat_self=False):
        _spec_class = None
        _spec_signature = None

        if spec is not None and not _is_list(spec):
            if isinstance(spec, type):
                _spec_class = spec
            else:
                _spec_class = _get_class(spec)
            res = _get_signature_object(spec,
                                        _spec_as_instance, _eat_self)
            _spec_signature = res and res[1]

            spec = dir(spec)

        __dict__ = self.__dict__
        __dict__['_spec_class'] = _spec_class
        __dict__['_spec_set'] = spec_set
        __dict__['_spec_signature'] = _spec_signature
        __dict__['_mock_methods'] = spec


    def __get_return_value(self):
        ret = self._mock_return_value
        if self._mock_delegate is not None:
            ret = self._mock_delegate.return_value

        if ret is DEFAULT:
            ret = self._get_child_mock(
                _new_parent=self, _new_name='()'
            )
            self.return_value = ret
        return ret


    def __set_return_value(self, value):
        if self._mock_delegate is not None:
            self._mock_delegate.return_value = value
        else:
            self._mock_return_value = value
            _check_and_set_parent(self, value, None, '()')

    __return_value_doc = "The value to be returned when the mock is called."
    return_value = property(__get_return_value, __set_return_value,
                            __return_value_doc)


    @property
    def __class__(self):
        if self._spec_class is None:
            return type(self)
        return self._spec_class

    called = _delegating_property('called')
    call_count = _delegating_property('call_count')
    call_args = _delegating_property('call_args')
    call_args_list = _delegating_property('call_args_list')
    mock_calls = _delegating_property('mock_calls')


    def __get_side_effect(self):
        delegated = self._mock_delegate
        if delegated is None:
            return self._mock_side_effect
        sf = delegated.side_effect
        if sf is not None and not callable(sf) and not isinstance(sf, _MockIter):
            sf = _MockIter(sf)
            delegated.side_effect = sf
        return sf

    def __set_side_effect(self, value):
        value = _try_iter(value)
        delegated = self._mock_delegate
        if delegated is None:
            self._mock_side_effect = value
        else:
            delegated.side_effect = value

    side_effect = property(__get_side_effect, __set_side_effect)


    def reset_mock(self):
        "Restore the mock object to its initial state."
        self.called = False
        self.call_args = None
        self.call_count = 0
        self.mock_calls = _CallList()
        self.call_args_list = _CallList()
        self.method_calls = _CallList()

        for child in self._mock_children.values():
            if isinstance(child, _SpecState):
                continue
            child.reset_mock()

        ret = self._mock_return_value
        if _is_instance_mock(ret) and ret is not self:
            ret.reset_mock()


    def configure_mock(self, **kwargs):
        """Set attributes on the mock through keyword arguments.

        Attributes plus return values and side effects can be set on child
        mocks using standard dot notation and unpacking a dictionary in the
        method call:

        >>> attrs = {'method.return_value': 3, 'other.side_effect': KeyError}
        >>> mock.configure_mock(**attrs)"""
        for arg, val in sorted(kwargs.items(),
                               # we sort on the number of dots so that
                               # attributes are set before we set attributes on
                               # attributes
                               key=lambda entry: entry[0].count('.')):
            args = arg.split('.')
            final = args.pop()
            obj = self
            for entry in args:
                obj = getattr(obj, entry)
            setattr(obj, final, val)


    def __getattr__(self, name):
        if name == '_mock_methods':
            raise AttributeError(name)
        elif self._mock_methods is not None:
            if name not in self._mock_methods or name in _all_magics:
                raise AttributeError("Mock object has no attribute %r" % name)
        elif _is_magic(name):
            raise AttributeError(name)

        result = self._mock_children.get(name)
        if result is _deleted:
            raise AttributeError(name)
        elif result is None:
            wraps = None
            if self._mock_wraps is not None:
                # XXXX should we get the attribute without triggering code
                # execution?
                wraps = getattr(self._mock_wraps, name)

            result = self._get_child_mock(
                parent=self, name=name, wraps=wraps, _new_name=name,
                _new_parent=self
            )
            self._mock_children[name]  = result

        elif isinstance(result, _SpecState):
            result = create_autospec(
                result.spec, result.spec_set, result.instance,
                result.parent, result.name
            )
            self._mock_children[name]  = result

        return result


    def __repr__(self):
        _name_list = [self._mock_new_name]
        _parent = self._mock_new_parent
        last = self

        dot = '.'
        if _name_list == ['()']:
            dot = ''
        seen = set()
        while _parent is not None:
            last = _parent

            _name_list.append(_parent._mock_new_name + dot)
            dot = '.'
            if _parent._mock_new_name == '()':
                dot = ''

            _parent = _parent._mock_new_parent

            # use ids here so as not to call __hash__ on the mocks
            if id(_parent) in seen:
                break
            seen.add(id(_parent))

        _name_list = list(reversed(_name_list))
        _first = last._mock_name or 'mock'
        if len(_name_list) > 1:
            if _name_list[1] not in ('()', '().'):
                _first += '.'
        _name_list[0] = _first
        name = ''.join(_name_list)

        name_string = ''
        if name not in ('mock', 'mock.'):
            name_string = ' name=%r' % name

        spec_string = ''
        if self._spec_class is not None:
            spec_string = ' spec=%r'
            if self._spec_set:
                spec_string = ' spec_set=%r'
            spec_string = spec_string % self._spec_class.__name__
        return "<%s%s%s id='%s'>" % (
            type(self).__name__,
            name_string,
            spec_string,
            id(self)
        )


    def __dir__(self):
        """Filter the output of `dir(mock)` to only useful members."""
        if not FILTER_DIR:
            return object.__dir__(self)

        extras = self._mock_methods or []
        from_type = dir(type(self))
        from_dict = list(self.__dict__)

        from_type = [e for e in from_type if not e.startswith('_')]
        from_dict = [e for e in from_dict if not e.startswith('_') or
                     _is_magic(e)]
        return sorted(set(extras + from_type + from_dict +
                          list(self._mock_children)))


    def __setattr__(self, name, value):
        if name in _allowed_names:
            # property setters go through here
            return object.__setattr__(self, name, value)
        elif (self._spec_set and self._mock_methods is not None and
            name not in self._mock_methods and
            name not in self.__dict__):
            raise AttributeError("Mock object has no attribute '%s'" % name)
        elif name in _unsupported_magics:
            msg = 'Attempting to set unsupported magic method %r.' % name
            raise AttributeError(msg)
        elif name in _all_magics:
            if self._mock_methods is not None and name not in self._mock_methods:
                raise AttributeError("Mock object has no attribute '%s'" % name)

            if not _is_instance_mock(value):
                setattr(type(self), name, _get_method(name, value))
                original = value
                value = lambda *args, **kw: original(self, *args, **kw)
            else:
                # only set _new_name and not name so that mock_calls is tracked
                # but not method calls
                _check_and_set_parent(self, value, None, name)
                setattr(type(self), name, value)
                self._mock_children[name] = value
        elif name == '__class__':
            self._spec_class = value
            return
        else:
            if _check_and_set_parent(self, value, name, name):
                self._mock_children[name] = value
        return object.__setattr__(self, name, value)


    def __delattr__(self, name):
        if name in _all_magics and name in type(self).__dict__:
            delattr(type(self), name)
            if name not in self.__dict__:
                # for magic methods that are still MagicProxy objects and
                # not set on the instance itself
                return

        if name in self.__dict__:
            object.__delattr__(self, name)

        obj = self._mock_children.get(name, _missing)
        if obj is _deleted:
            raise AttributeError(name)
        if obj is not _missing:
            del self._mock_children[name]
        self._mock_children[name] = _deleted


    def _format_mock_call_signature(self, args, kwargs):
        name = self._mock_name or 'mock'
        return _format_call_signature(name, args, kwargs)


    def _format_mock_failure_message(self, args, kwargs):
        message = 'Expected call: %s\nActual call: %s'
        expected_string = self._format_mock_call_signature(args, kwargs)
        call_args = self.call_args
        if len(call_args) == 3:
            call_args = call_args[1:]
        actual_string = self._format_mock_call_signature(*call_args)
        return message % (expected_string, actual_string)


    def _call_matcher(self, _call):
        """
        Given a call (or simply a (args, kwargs) tuple), return a
        comparison key suitable for matching with other calls.
        This is a best effort method which relies on the spec's signature,
        if available, or falls back on the arguments themselves.
        """
        sig = self._spec_signature
        if sig is not None:
            if len(_call) == 2:
                name = ''
                args, kwargs = _call
            else:
                name, args, kwargs = _call
            try:
                return name, sig.bind(*args, **kwargs)
            except TypeError as e:
                return e.with_traceback(None)
        else:
            return _call


    def assert_called_with(_mock_self, *args, **kwargs):
        """assert that the mock was called with the specified arguments.

        Raises an AssertionError if the args and keyword args passed in are
        different to the last call to the mock."""
        self = _mock_self
        if self.call_args is None:
            expected = self._format_mock_call_signature(args, kwargs)
            raise AssertionError('Expected call: %s\nNot called' % (expected,))

        def _error_message():
            msg = self._format_mock_failure_message(args, kwargs)
            return msg
        expected = self._call_matcher((args, kwargs))
        actual = self._call_matcher(self.call_args)
        if expected != actual:
            cause = expected if isinstance(expected, Exception) else None
            raise AssertionError(_error_message()) from cause


    def assert_called_once_with(_mock_self, *args, **kwargs):
        """assert that the mock was called exactly once and with the specified
        arguments."""
        self = _mock_self
        if not self.call_count == 1:
            msg = ("Expected '%s' to be called once. Called %s times." %
                   (self._mock_name or 'mock', self.call_count))
            raise AssertionError(msg)
        return self.assert_called_with(*args, **kwargs)


    def assert_has_calls(self, calls, any_order=False):
        """assert the mock has been called with the specified calls.
        The `mock_calls` list is checked for the calls.

        If `any_order` is False (the default) then the calls must be
        sequential. There can be extra calls before or after the
        specified calls.

        If `any_order` is True then the calls can be in any order, but
        they must all appear in `mock_calls`."""
        expected = [self._call_matcher(c) for c in calls]
        cause = expected if isinstance(expected, Exception) else None
        all_calls = _CallList(self._call_matcher(c) for c in self.mock_calls)
        if not any_order:
            if expected not in all_calls:
                raise AssertionError(
                    'Calls not found.\nExpected: %r\n'
                    'Actual: %r' % (calls, self.mock_calls)
                ) from cause
            return

        all_calls = list(all_calls)

        not_found = []
        for kall in expected:
            try:
                all_calls.remove(kall)
            except ValueError:
                not_found.append(kall)
        if not_found:
            raise AssertionError(
                '%r not all found in call list' % (tuple(not_found),)
            ) from cause


    def assert_any_call(self, *args, **kwargs):
        """assert the mock has been called with the specified arguments.

        The assert passes if the mock has *ever* been called, unlike
        `assert_called_with` and `assert_called_once_with` that only pass if
        the call is the most recent one."""
        expected = self._call_matcher((args, kwargs))
        actual = [self._call_matcher(c) for c in self.call_args_list]
        if expected not in actual:
            cause = expected if isinstance(expected, Exception) else None
            expected_string = self._format_mock_call_signature(args, kwargs)
            raise AssertionError(
                '%s call not found' % expected_string
            ) from cause


    def _get_child_mock(self, **kw):
        """Create the child mocks for attributes and return value.
        By default child mocks will be the same type as the parent.
        Subclasses of Mock may want to override this to customize the way
        child mocks are made.

        For non-callable mocks the callable variant will be used (rather than
        any custom subclass)."""
        _type = type(self)
        if not issubclass(_type, CallableMixin):
            if issubclass(_type, NonCallableMagicMock):
                klass = MagicMock
            elif issubclass(_type, NonCallableMock) :
                klass = Mock
        else:
            klass = _type.__mro__[1]
        return klass(**kw)



def _try_iter(obj):
    if obj is None:
        return obj
    if _is_exception(obj):
        return obj
    if _callable(obj):
        return obj
    try:
        return iter(obj)
    except TypeError:
        # XXXX backwards compatibility
        # but this will blow up on first call - so maybe we should fail early?
        return obj



class CallableMixin(Base):

    def __init__(self, spec=None, side_effect=None, return_value=DEFAULT,
                 wraps=None, name=None, spec_set=None, parent=None,
                 _spec_state=None, _new_name='', _new_parent=None, **kwargs):
        self.__dict__['_mock_return_value'] = return_value

        _safe_super(CallableMixin, self).__init__(
            spec, wraps, name, spec_set, parent,
            _spec_state, _new_name, _new_parent, **kwargs
        )

        self.side_effect = side_effect


    def _mock_check_sig(self, *args, **kwargs):
        # stub method that can be replaced with one with a specific signature
        pass


    def __call__(_mock_self, *args, **kwargs):
        # can't use self in-case a function / method we are mocking uses self
        # in the signature
        _mock_self._mock_check_sig(*args, **kwargs)
        return _mock_self._mock_call(*args, **kwargs)


    def _mock_call(_mock_self, *args, **kwargs):
        self = _mock_self
        self.called = True
        self.call_count += 1
        _new_name = self._mock_new_name
        _new_parent = self._mock_new_parent

        _call = _Call((args, kwargs), two=True)
        self.call_args = _call
        self.call_args_list.append(_call)
        self.mock_calls.append(_Call(('', args, kwargs)))

        seen = set()
        skip_next_dot = _new_name == '()'
        do_method_calls = self._mock_parent is not None
        name = self._mock_name
        while _new_parent is not None:
            this_mock_call = _Call((_new_name, args, kwargs))
            if _new_parent._mock_new_name:
                dot = '.'
                if skip_next_dot:
                    dot = ''

                skip_next_dot = False
                if _new_parent._mock_new_name == '()':
                    skip_next_dot = True

                _new_name = _new_parent._mock_new_name + dot + _new_name

            if do_method_calls:
                if _new_name == name:
                    this_method_call = this_mock_call
                else:
                    this_method_call = _Call((name, args, kwargs))
                _new_parent.method_calls.append(this_method_call)

                do_method_calls = _new_parent._mock_parent is not None
                if do_method_calls:
                    name = _new_parent._mock_name + '.' + name

            _new_parent.mock_calls.append(this_mock_call)
            _new_parent = _new_parent._mock_new_parent

            # use ids here so as not to call __hash__ on the mocks
            _new_parent_id = id(_new_parent)
            if _new_parent_id in seen:
                break
            seen.add(_new_parent_id)

        ret_val = DEFAULT
        effect = self.side_effect
        if effect is not None:
            if _is_exception(effect):
                raise effect

            if not _callable(effect):
                result = next(effect)
                if _is_exception(result):
                    raise result
                if result is DEFAULT:
                    result = self.return_value
                return result

            ret_val = effect(*args, **kwargs)

        if (self._mock_wraps is not None and
             self._mock_return_value is DEFAULT):
            return self._mock_wraps(*args, **kwargs)
        if ret_val is DEFAULT:
            ret_val = self.return_value
        return ret_val



class Mock(CallableMixin, NonCallableMock):
    """
    Create a new `Mock` object. `Mock` takes several optional arguments
    that specify the behaviour of the Mock object:

    * `spec`: This can be either a list of strings or an existing object (a
      class or instance) that acts as the specification for the mock object. If
      you pass in an object then a list of strings is formed by calling dir on
      the object (excluding unsupported magic attributes and methods). Accessing
      any attribute not in this list will raise an `AttributeError`.

      If `spec` is an object (rather than a list of strings) then
      `mock.__class__` returns the class of the spec object. This allows mocks
      to pass `isinstance` tests.

    * `spec_set`: A stricter variant of `spec`. If used, attempting to *set*
      or get an attribute on the mock that isn't on the object passed as
      `spec_set` will raise an `AttributeError`.

    * `side_effect`: A function to be called whenever the Mock is called. See
      the `side_effect` attribute. Useful for raising exceptions or
      dynamically changing return values. The function is called with the same
      arguments as the mock, and unless it returns `DEFAULT`, the return
      value of this function is used as the return value.

      If `side_effect` is an iterable then each call to the mock will return
      the next value from the iterable. If any of the members of the iterable
      are exceptions they will be raised instead of returned.

    * `return_value`: The value returned when the mock is called. By default
      this is a new Mock (created on first access). See the
      `return_value` attribute.

    * `wraps`: Item for the mock object to wrap. If `wraps` is not None then
      calling the Mock will pass the call through to the wrapped object
      (returning the real result). Attribute access on the mock will return a
      Mock object that wraps the corresponding attribute of the wrapped object
      (so attempting to access an attribute that doesn't exist will raise an
      `AttributeError`).

      If the mock has an explicit `return_value` set then calls are not passed
      to the wrapped object and the `return_value` is returned instead.

    * `name`: If the mock has a name then it will be used in the repr of the
      mock. This can be useful for debugging. The name is propagated to child
      mocks.

    Mocks can also be called with arbitrary keyword arguments. These will be
    used to set attributes on the mock after it is created.
    """



def _dot_lookup(thing, comp, import_path):
    try:
        return getattr(thing, comp)
    except AttributeError:
        __import__(import_path)
        return getattr(thing, comp)


def _importer(target):
    components = target.split('.')
    import_path = components.pop(0)
    thing = __import__(import_path)

    for comp in components:
        import_path += ".%s" % comp
        thing = _dot_lookup(thing, comp, import_path)
    return thing


def _is_started(patcher):
    # XXXX horrible
    return hasattr(patcher, 'is_local')


class _patch(object):

    attribute_name = None
    _active_patches = []

    def __init__(
            self, getter, attribute, new, spec, create,
            spec_set, autospec, new_callable, kwargs
        ):
        if new_callable is not None:
            if new is not DEFAULT:
                raise ValueError(
                    "Cannot use 'new' and 'new_callable' together"
                )
            if autospec is not None:
                raise ValueError(
                    "Cannot use 'autospec' and 'new_callable' together"
                )

        self.getter = getter
        self.attribute = attribute
        self.new = new
        self.new_callable = new_callable
        self.spec = spec
        self.create = create
        self.has_local = False
        self.spec_set = spec_set
        self.autospec = autospec
        self.kwargs = kwargs
        self.additional_patchers = []


    def copy(self):
        patcher = _patch(
            self.getter, self.attribute, self.new, self.spec,
            self.create, self.spec_set,
            self.autospec, self.new_callable, self.kwargs
        )
        patcher.attribute_name = self.attribute_name
        patcher.additional_patchers = [
            p.copy() for p in self.additional_patchers
        ]
        return patcher


    def __call__(self, func):
        if isinstance(func, type):
            return self.decorate_class(func)
        return self.decorate_callable(func)


    def decorate_class(self, klass):
        for attr in dir(klass):
            if not attr.startswith(patch.TEST_PREFIX):
                continue

            attr_value = getattr(klass, attr)
            if not hasattr(attr_value, "__call__"):
                continue

            patcher = self.copy()
            setattr(klass, attr, patcher(attr_value))
        return klass


    def decorate_callable(self, func):
        if hasattr(func, 'patchings'):
            func.patchings.append(self)
            return func

        @wraps(func)
        def patched(*args, **keywargs):
            extra_args = []
            entered_patchers = []

            exc_info = tuple()
            try:
                for patching in patched.patchings:
                    arg = patching.__enter__()
                    entered_patchers.append(patching)
                    if patching.attribute_name is not None:
                        keywargs.update(arg)
                    elif patching.new is DEFAULT:
                        extra_args.append(arg)

                args += tuple(extra_args)
                return func(*args, **keywargs)
            except:
                if (patching not in entered_patchers and
                    _is_started(patching)):
                    # the patcher may have been started, but an exception
                    # raised whilst entering one of its additional_patchers
                    entered_patchers.append(patching)
                # Pass the exception to __exit__
                exc_info = sys.exc_info()
                # re-raise the exception
                raise
            finally:
                for patching in reversed(entered_patchers):
                    patching.__exit__(*exc_info)

        patched.patchings = [self]
        return patched


    def get_original(self):
        target = self.getter()
        name = self.attribute

        original = DEFAULT
        local = False

        try:
            original = target.__dict__[name]
        except (AttributeError, KeyError):
            original = getattr(target, name, DEFAULT)
        else:
            local = True

        if not self.create and original is DEFAULT:
            raise AttributeError(
                "%s does not have the attribute %r" % (target, name)
            )
        return original, local


    def __enter__(self):
        """Perform the patch."""
        new, spec, spec_set = self.new, self.spec, self.spec_set
        autospec, kwargs = self.autospec, self.kwargs
        new_callable = self.new_callable
        self.target = self.getter()

        # normalise False to None
        if spec is False:
            spec = None
        if spec_set is False:
            spec_set = None
        if autospec is False:
            autospec = None

        if spec is not None and autospec is not None:
            raise TypeError("Can't specify spec and autospec")
        if ((spec is not None or autospec is not None) and
            spec_set not in (True, None)):
            raise TypeError("Can't provide explicit spec_set *and* spec or autospec")

        original, local = self.get_original()

        if new is DEFAULT and autospec is None:
            inherit = False
            if spec is True:
                # set spec to the object we are replacing
                spec = original
                if spec_set is True:
                    spec_set = original
                    spec = None
            elif spec is not None:
                if spec_set is True:
                    spec_set = spec
                    spec = None
            elif spec_set is True:
                spec_set = original

            if spec is not None or spec_set is not None:
                if original is DEFAULT:
                    raise TypeError("Can't use 'spec' with create=True")
                if isinstance(original, type):
                    # If we're patching out a class and there is a spec
                    inherit = True

            Klass = MagicMock
            _kwargs = {}
            if new_callable is not None:
                Klass = new_callable
            elif spec is not None or spec_set is not None:
                this_spec = spec
                if spec_set is not None:
                    this_spec = spec_set
                if _is_list(this_spec):
                    not_callable = '__call__' not in this_spec
                else:
                    not_callable = not callable(this_spec)
                if not_callable:
                    Klass = NonCallableMagicMock

            if spec is not None:
                _kwargs['spec'] = spec
            if spec_set is not None:
                _kwargs['spec_set'] = spec_set

            # add a name to mocks
            if (isinstance(Klass, type) and
                issubclass(Klass, NonCallableMock) and self.attribute):
                _kwargs['name'] = self.attribute

            _kwargs.update(kwargs)
            new = Klass(**_kwargs)

            if inherit and _is_instance_mock(new):
                # we can only tell if the instance should be callable if the
                # spec is not a list
                this_spec = spec
                if spec_set is not None:
                    this_spec = spec_set
                if (not _is_list(this_spec) and not
                    _instance_callable(this_spec)):
                    Klass = NonCallableMagicMock

                _kwargs.pop('name')
                new.return_value = Klass(_new_parent=new, _new_name='()',
                                         **_kwargs)
        elif autospec is not None:
            # spec is ignored, new *must* be default, spec_set is treated
            # as a boolean. Should we check spec is not None and that spec_set
            # is a bool?
            if new is not DEFAULT:
                raise TypeError(
                    "autospec creates the mock for you. Can't specify "
                    "autospec and new."
                )
            if original is DEFAULT:
                raise TypeError("Can't use 'autospec' with create=True")
            spec_set = bool(spec_set)
            if autospec is True:
                autospec = original

            new = create_autospec(autospec, spec_set=spec_set,
                                  _name=self.attribute, **kwargs)
        elif kwargs:
            # can't set keyword args when we aren't creating the mock
            # XXXX If new is a Mock we could call new.configure_mock(**kwargs)
            raise TypeError("Can't pass kwargs to a mock we aren't creating")

        new_attr = new

        self.temp_original = original
        self.is_local = local
        setattr(self.target, self.attribute, new_attr)
        if self.attribute_name is not None:
            extra_args = {}
            if self.new is DEFAULT:
                extra_args[self.attribute_name] =  new
            for patching in self.additional_patchers:
                arg = patching.__enter__()
                if patching.new is DEFAULT:
                    extra_args.update(arg)
            return extra_args

        return new


    def __exit__(self, *exc_info):
        """Undo the patch."""
        if not _is_started(self):
            raise RuntimeError('stop called on unstarted patcher')

        if self.is_local and self.temp_original is not DEFAULT:
            setattr(self.target, self.attribute, self.temp_original)
        else:
            delattr(self.target, self.attribute)
            if not self.create and not hasattr(self.target, self.attribute):
                # needed for proxy objects like django settings
                setattr(self.target, self.attribute, self.temp_original)

        del self.temp_original
        del self.is_local
        del self.target
        for patcher in reversed(self.additional_patchers):
            if _is_started(patcher):
                patcher.__exit__(*exc_info)


    def start(self):
        """Activate a patch, returning any created mock."""
        result = self.__enter__()
        self._active_patches.append(self)
        return result


    def stop(self):
        """Stop an active patch."""
        try:
            self._active_patches.remove(self)
        except ValueError:
            # If the patch hasn't been started this will fail
            pass

        return self.__exit__()



def _get_target(target):
    try:
        target, attribute = target.rsplit('.', 1)
    except (TypeError, ValueError):
        raise TypeError("Need a valid target to patch. You supplied: %r" %
                        (target,))
    getter = lambda: _importer(target)
    return getter, attribute


def _patch_object(
        target, attribute, new=DEFAULT, spec=None,
        create=False, spec_set=None, autospec=None,
        new_callable=None, **kwargs
    ):
    """
    patch the named member (`attribute`) on an object (`target`) with a mock
    object.

    `patch.object` can be used as a decorator, class decorator or a context
    manager. Arguments `new`, `spec`, `create`, `spec_set`,
    `autospec` and `new_callable` have the same meaning as for `patch`. Like
    `patch`, `patch.object` takes arbitrary keyword arguments for configuring
    the mock object it creates.

    When used as a class decorator `patch.object` honours `patch.TEST_PREFIX`
    for choosing which methods to wrap.
    """
    getter = lambda: target
    return _patch(
        getter, attribute, new, spec, create,
        spec_set, autospec, new_callable, kwargs
    )


def _patch_multiple(target, spec=None, create=False, spec_set=None,
                    autospec=None, new_callable=None, **kwargs):
    """Perform multiple patches in a single call. It takes the object to be
    patched (either as an object or a string to fetch the object by importing)
    and keyword arguments for the patches::

        with patch.multiple(settings, FIRST_PATCH='one', SECOND_PATCH='two'):
            ...

    Use `DEFAULT` as the value if you want `patch.multiple` to create
    mocks for you. In this case the created mocks are passed into a decorated
    function by keyword, and a dictionary is returned when `patch.multiple` is
    used as a context manager.

    `patch.multiple` can be used as a decorator, class decorator or a context
    manager. The arguments `spec`, `spec_set`, `create`,
    `autospec` and `new_callable` have the same meaning as for `patch`. These
    arguments will be applied to *all* patches done by `patch.multiple`.

    When used as a class decorator `patch.multiple` honours `patch.TEST_PREFIX`
    for choosing which methods to wrap.
    """
    if type(target) is str:
        getter = lambda: _importer(target)
    else:
        getter = lambda: target

    if not kwargs:
        raise ValueError(
            'Must supply at least one keyword argument with patch.multiple'
        )
    # need to wrap in a list for python 3, where items is a view
    items = list(kwargs.items())
    attribute, new = items[0]
    patcher = _patch(
        getter, attribute, new, spec, create, spec_set,
        autospec, new_callable, {}
    )
    patcher.attribute_name = attribute
    for attribute, new in items[1:]:
        this_patcher = _patch(
            getter, attribute, new, spec, create, spec_set,
            autospec, new_callable, {}
        )
        this_patcher.attribute_name = attribute
        patcher.additional_patchers.append(this_patcher)
    return patcher


def patch(
        target, new=DEFAULT, spec=None, create=False,
        spec_set=None, autospec=None, new_callable=None, **kwargs
    ):
    """
    `patch` acts as a function decorator, class decorator or a context
    manager. Inside the body of the function or with statement, the `target`
    is patched with a `new` object. When the function/with statement exits
    the patch is undone.

    If `new` is omitted, then the target is replaced with a
    `MagicMock`. If `patch` is used as a decorator and `new` is
    omitted, the created mock is passed in as an extra argument to the
    decorated function. If `patch` is used as a context manager the created
    mock is returned by the context manager.

    `target` should be a string in the form `'package.module.ClassName'`. The
    `target` is imported and the specified object replaced with the `new`
    object, so the `target` must be importable from the environment you are
    calling `patch` from. The target is imported when the decorated function
    is executed, not at decoration time.

    The `spec` and `spec_set` keyword arguments are passed to the `MagicMock`
    if patch is creating one for you.

    In addition you can pass `spec=True` or `spec_set=True`, which causes
    patch to pass in the object being mocked as the spec/spec_set object.

    `new_callable` allows you to specify a different class, or callable object,
    that will be called to create the `new` object. By default `MagicMock` is
    used.

    A more powerful form of `spec` is `autospec`. If you set `autospec=True`
    then the mock with be created with a spec from the object being replaced.
    All attributes of the mock will also have the spec of the corresponding
    attribute of the object being replaced. Methods and functions being
    mocked will have their arguments checked and will raise a `TypeError` if
    they are called with the wrong signature. For mocks replacing a class,
    their return value (the 'instance') will have the same spec as the class.

    Instead of `autospec=True` you can pass `autospec=some_object` to use an
    arbitrary object as the spec instead of the one being replaced.

    By default `patch` will fail to replace attributes that don't exist. If
    you pass in `create=True`, and the attribute doesn't exist, patch will
    create the attribute for you when the patched function is called, and
    delete it again afterwards. This is useful for writing tests against
    attributes that your production code creates at runtime. It is off by
    default because it can be dangerous. With it switched on you can write
    passing tests against APIs that don't actually exist!

    Patch can be used as a `TestCase` class decorator. It works by
    decorating each test method in the class. This reduces the boilerplate
    code when your test methods share a common patchings set. `patch` finds
    tests by looking for method names that start with `patch.TEST_PREFIX`.
    By default this is `test`, which matches the way `unittest` finds tests.
    You can specify an alternative prefix by setting `patch.TEST_PREFIX`.

    Patch can be used as a context manager, with the with statement. Here the
    patching applies to the indented block after the with statement. If you
    use "as" then the patched object will be bound to the name after the
    "as"; very useful if `patch` is creating a mock object for you.

    `patch` takes arbitrary keyword arguments. These will be passed to
    the `Mock` (or `new_callable`) on construction.

    `patch.dict(...)`, `patch.multiple(...)` and `patch.object(...)` are
    available for alternate use-cases.
    """
    getter, attribute = _get_target(target)
    return _patch(
        getter, attribute, new, spec, create,
        spec_set, autospec, new_callable, kwargs
    )


class _patch_dict(object):
    """
    Patch a dictionary, or dictionary like object, and restore the dictionary
    to its original state after the test.

    `in_dict` can be a dictionary or a mapping like container. If it is a
    mapping then it must at least support getting, setting and deleting items
    plus iterating over keys.

    `in_dict` can also be a string specifying the name of the dictionary, which
    will then be fetched by importing it.

    `values` can be a dictionary of values to set in the dictionary. `values`
    can also be an iterable of `(key, value)` pairs.

    If `clear` is True then the dictionary will be cleared before the new
    values are set.

    `patch.dict` can also be called with arbitrary keyword arguments to set
    values in the dictionary::

        with patch.dict('sys.modules', mymodule=Mock(), other_module=Mock()):
            ...

    `patch.dict` can be used as a context manager, decorator or class
    decorator. When used as a class decorator `patch.dict` honours
    `patch.TEST_PREFIX` for choosing which methods to wrap.
    """

    def __init__(self, in_dict, values=(), clear=False, **kwargs):
        if isinstance(in_dict, str):
            in_dict = _importer(in_dict)
        self.in_dict = in_dict
        # support any argument supported by dict(...) constructor
        self.values = dict(values)
        self.values.update(kwargs)
        self.clear = clear
        self._original = None


    def __call__(self, f):
        if isinstance(f, type):
            return self.decorate_class(f)
        @wraps(f)
        def _inner(*args, **kw):
            self._patch_dict()
            try:
                return f(*args, **kw)
            finally:
                self._unpatch_dict()

        return _inner


    def decorate_class(self, klass):
        for attr in dir(klass):
            attr_value = getattr(klass, attr)
            if (attr.startswith(patch.TEST_PREFIX) and
                 hasattr(attr_value, "__call__")):
                decorator = _patch_dict(self.in_dict, self.values, self.clear)
                decorated = decorator(attr_value)
                setattr(klass, attr, decorated)
        return klass


    def __enter__(self):
        """Patch the dict."""
        self._patch_dict()


    def _patch_dict(self):
        values = self.values
        in_dict = self.in_dict
        clear = self.clear

        try:
            original = in_dict.copy()
        except AttributeError:
            # dict like object with no copy method
            # must support iteration over keys
            original = {}
            for key in in_dict:
                original[key] = in_dict[key]
        self._original = original

        if clear:
            _clear_dict(in_dict)

        try:
            in_dict.update(values)
        except AttributeError:
            # dict like object with no update method
            for key in values:
                in_dict[key] = values[key]


    def _unpatch_dict(self):
        in_dict = self.in_dict
        original = self._original

        _clear_dict(in_dict)

        try:
            in_dict.update(original)
        except AttributeError:
            for key in original:
                in_dict[key] = original[key]


    def __exit__(self, *args):
        """Unpatch the dict."""
        self._unpatch_dict()
        return False

    start = __enter__
    stop = __exit__


def _clear_dict(in_dict):
    try:
        in_dict.clear()
    except AttributeError:
        keys = list(in_dict)
        for key in keys:
            del in_dict[key]


def _patch_stopall():
    """Stop all active patches. LIFO to unroll nested patches."""
    for patch in reversed(_patch._active_patches):
        patch.stop()


patch.object = _patch_object
patch.dict = _patch_dict
patch.multiple = _patch_multiple
patch.stopall = _patch_stopall
patch.TEST_PREFIX = 'test'

magic_methods = (
    "lt le gt ge eq ne "
    "getitem setitem delitem "
    "len contains iter "
    "hash str sizeof "
    "enter exit "
    "divmod neg pos abs invert "
    "complex int float index "
    "trunc floor ceil "
    "bool next "
)

numerics = (
    "add sub mul div floordiv mod lshift rshift and xor or pow truediv"
)
inplace = ' '.join('i%s' % n for n in numerics.split())
right = ' '.join('r%s' % n for n in numerics.split())

# not including __prepare__, __instancecheck__, __subclasscheck__
# (as they are metaclass methods)
# __del__ is not supported at all as it causes problems if it exists

_non_defaults = set('__%s__' % method for method in [
    'get', 'set', 'delete', 'reversed', 'missing', 'reduce', 'reduce_ex',
    'getinitargs', 'getnewargs', 'getstate', 'setstate', 'getformat',
    'setformat', 'repr', 'dir', 'subclasses', 'format',
])


def _get_method(name, func):
    "Turns a callable object (like a mock) into a real function"
    def method(self, *args, **kw):
        return func(self, *args, **kw)
    method.__name__ = name
    return method


_magics = set(
    '__%s__' % method for method in
    ' '.join([magic_methods, numerics, inplace, right]).split()
)

_all_magics = _magics | _non_defaults

_unsupported_magics = set([
    '__getattr__', '__setattr__',
    '__init__', '__new__', '__prepare__'
    '__instancecheck__', '__subclasscheck__',
    '__del__'
])

_calculate_return_value = {
    '__hash__': lambda self: object.__hash__(self),
    '__str__': lambda self: object.__str__(self),
    '__sizeof__': lambda self: object.__sizeof__(self),
}

_return_values = {
    '__lt__': NotImplemented,
    '__gt__': NotImplemented,
    '__le__': NotImplemented,
    '__ge__': NotImplemented,
    '__int__': 1,
    '__contains__': False,
    '__len__': 0,
    '__exit__': False,
    '__complex__': 1j,
    '__float__': 1.0,
    '__bool__': True,
    '__index__': 1,
}


def _get_eq(self):
    def __eq__(other):
        ret_val = self.__eq__._mock_return_value
        if ret_val is not DEFAULT:
            return ret_val
        return self is other
    return __eq__

def _get_ne(self):
    def __ne__(other):
        if self.__ne__._mock_return_value is not DEFAULT:
            return DEFAULT
        return self is not other
    return __ne__

def _get_iter(self):
    def __iter__():
        ret_val = self.__iter__._mock_return_value
        if ret_val is DEFAULT:
            return iter([])
        # if ret_val was already an iterator, then calling iter on it should
        # return the iterator unchanged
        return iter(ret_val)
    return __iter__

_side_effect_methods = {
    '__eq__': _get_eq,
    '__ne__': _get_ne,
    '__iter__': _get_iter,
}



def _set_return_value(mock, method, name):
    fixed = _return_values.get(name, DEFAULT)
    if fixed is not DEFAULT:
        method.return_value = fixed
        return

    return_calulator = _calculate_return_value.get(name)
    if return_calulator is not None:
        try:
            return_value = return_calulator(mock)
        except AttributeError:
            # XXXX why do we return AttributeError here?
            #      set it as a side_effect instead?
            return_value = AttributeError(name)
        method.return_value = return_value
        return

    side_effector = _side_effect_methods.get(name)
    if side_effector is not None:
        method.side_effect = side_effector(mock)



class MagicMixin(object):
    def __init__(self, *args, **kw):
        _safe_super(MagicMixin, self).__init__(*args, **kw)
        self._mock_set_magics()


    def _mock_set_magics(self):
        these_magics = _magics

        if self._mock_methods is not None:
            these_magics = _magics.intersection(self._mock_methods)

            remove_magics = set()
            remove_magics = _magics - these_magics

            for entry in remove_magics:
                if entry in type(self).__dict__:
                    # remove unneeded magic methods
                    delattr(self, entry)

        # don't overwrite existing attributes if called a second time
        these_magics = these_magics - set(type(self).__dict__)

        _type = type(self)
        for entry in these_magics:
            setattr(_type, entry, MagicProxy(entry, self))



class NonCallableMagicMock(MagicMixin, NonCallableMock):
    """A version of `MagicMock` that isn't callable."""
    def mock_add_spec(self, spec, spec_set=False):
        """Add a spec to a mock. `spec` can either be an object or a
        list of strings. Only attributes on the `spec` can be fetched as
        attributes from the mock.

        If `spec_set` is True then only attributes on the spec can be set."""
        self._mock_add_spec(spec, spec_set)
        self._mock_set_magics()



class MagicMock(MagicMixin, Mock):
    """
    MagicMock is a subclass of Mock with default implementations
    of most of the magic methods. You can use MagicMock without having to
    configure the magic methods yourself.

    If you use the `spec` or `spec_set` arguments then *only* magic
    methods that exist in the spec will be created.

    Attributes and the return value of a `MagicMock` will also be `MagicMocks`.
    """
    def mock_add_spec(self, spec, spec_set=False):
        """Add a spec to a mock. `spec` can either be an object or a
        list of strings. Only attributes on the `spec` can be fetched as
        attributes from the mock.

        If `spec_set` is True then only attributes on the spec can be set."""
        self._mock_add_spec(spec, spec_set)
        self._mock_set_magics()



class MagicProxy(object):
    def __init__(self, name, parent):
        self.name = name
        self.parent = parent

    def __call__(self, *args, **kwargs):
        m = self.create_mock()
        return m(*args, **kwargs)

    def create_mock(self):
        entry = self.name
        parent = self.parent
        m = parent._get_child_mock(name=entry, _new_name=entry,
                                   _new_parent=parent)
        setattr(parent, entry, m)
        _set_return_value(parent, m, entry)
        return m

    def __get__(self, obj, _type=None):
        return self.create_mock()



class _ANY(object):
    "A helper object that compares equal to everything."

    def __eq__(self, other):
        return True

    def __ne__(self, other):
        return False

    def __repr__(self):
        return '<ANY>'

ANY = _ANY()



def _format_call_signature(name, args, kwargs):
    message = '%s(%%s)' % name
    formatted_args = ''
    args_string = ', '.join([repr(arg) for arg in args])
    kwargs_string = ', '.join([
        '%s=%r' % (key, value) for key, value in kwargs.items()
    ])
    if args_string:
        formatted_args = args_string
    if kwargs_string:
        if formatted_args:
            formatted_args += ', '
        formatted_args += kwargs_string

    return message % formatted_args



class _Call(tuple):
    """
    A tuple for holding the results of a call to a mock, either in the form
    `(args, kwargs)` or `(name, args, kwargs)`.

    If args or kwargs are empty then a call tuple will compare equal to
    a tuple without those values. This makes comparisons less verbose::

        _Call(('name', (), {})) == ('name',)
        _Call(('name', (1,), {})) == ('name', (1,))
        _Call(((), {'a': 'b'})) == ({'a': 'b'},)

    The `_Call` object provides a useful shortcut for comparing with call::

        _Call(((1, 2), {'a': 3})) == call(1, 2, a=3)
        _Call(('foo', (1, 2), {'a': 3})) == call.foo(1, 2, a=3)

    If the _Call has no name then it will match any name.
    """
    def __new__(cls, value=(), name=None, parent=None, two=False,
                from_kall=True):
        name = ''
        args = ()
        kwargs = {}
        _len = len(value)
        if _len == 3:
            name, args, kwargs = value
        elif _len == 2:
            first, second = value
            if isinstance(first, str):
                name = first
                if isinstance(second, tuple):
                    args = second
                else:
                    kwargs = second
            else:
                args, kwargs = first, second
        elif _len == 1:
            value, = value
            if isinstance(value, str):
                name = value
            elif isinstance(value, tuple):
                args = value
            else:
                kwargs = value

        if two:
            return tuple.__new__(cls, (args, kwargs))

        return tuple.__new__(cls, (name, args, kwargs))


    def __init__(self, value=(), name=None, parent=None, two=False,
                 from_kall=True):
        self.name = name
        self.parent = parent
        self.from_kall = from_kall


    def __eq__(self, other):
        if other is ANY:
            return True
        try:
            len_other = len(other)
        except TypeError:
            return False

        self_name = ''
        if len(self) == 2:
            self_args, self_kwargs = self
        else:
            self_name, self_args, self_kwargs = self

        other_name = ''
        if len_other == 0:
            other_args, other_kwargs = (), {}
        elif len_other == 3:
            other_name, other_args, other_kwargs = other
        elif len_other == 1:
            value, = other
            if isinstance(value, tuple):
                other_args = value
                other_kwargs = {}
            elif isinstance(value, str):
                other_name = value
                other_args, other_kwargs = (), {}
            else:
                other_args = ()
                other_kwargs = value
        else:
            # len 2
            # could be (name, args) or (name, kwargs) or (args, kwargs)
            first, second = other
            if isinstance(first, str):
                other_name = first
                if isinstance(second, tuple):
                    other_args, other_kwargs = second, {}
                else:
                    other_args, other_kwargs = (), second
            else:
                other_args, other_kwargs = first, second

        if self_name and other_name != self_name:
            return False

        # this order is important for ANY to work!
        return (other_args, other_kwargs) == (self_args, self_kwargs)


    def __ne__(self, other):
        return not self.__eq__(other)


    def __call__(self, *args, **kwargs):
        if self.name is None:
            return _Call(('', args, kwargs), name='()')

        name = self.name + '()'
        return _Call((self.name, args, kwargs), name=name, parent=self)


    def __getattr__(self, attr):
        if self.name is None:
            return _Call(name=attr, from_kall=False)
        name = '%s.%s' % (self.name, attr)
        return _Call(name=name, parent=self, from_kall=False)


    def __repr__(self):
        if not self.from_kall:
            name = self.name or 'call'
            if name.startswith('()'):
                name = 'call%s' % name
            return name

        if len(self) == 2:
            name = 'call'
            args, kwargs = self
        else:
            name, args, kwargs = self
            if not name:
                name = 'call'
            elif not name.startswith('()'):
                name = 'call.%s' % name
            else:
                name = 'call%s' % name
        return _format_call_signature(name, args, kwargs)


    def call_list(self):
        """For a call object that represents multiple calls, `call_list`
        returns a list of all the intermediate calls as well as the
        final call."""
        vals = []
        thing = self
        while thing is not None:
            if thing.from_kall:
                vals.append(thing)
            thing = thing.parent
        return _CallList(reversed(vals))


call = _Call(from_kall=False)



def create_autospec(spec, spec_set=False, instance=False, _parent=None,
                    _name=None, **kwargs):
    """Create a mock object using another object as a spec. Attributes on the
    mock will use the corresponding attribute on the `spec` object as their
    spec.

    Functions or methods being mocked will have their arguments checked
    to check that they are called with the correct signature.

    If `spec_set` is True then attempting to set attributes that don't exist
    on the spec object will raise an `AttributeError`.

    If a class is used as a spec then the return value of the mock (the
    instance of the class) will have the same spec. You can use a class as the
    spec for an instance object by passing `instance=True`. The returned mock
    will only be callable if instances of the mock are callable.

    `create_autospec` also takes arbitrary keyword arguments that are passed to
    the constructor of the created mock."""
    if _is_list(spec):
        # can't pass a list instance to the mock constructor as it will be
        # interpreted as a list of strings
        spec = type(spec)

    is_type = isinstance(spec, type)

    _kwargs = {'spec': spec}
    if spec_set:
        _kwargs = {'spec_set': spec}
    elif spec is None:
        # None we mock with a normal mock without a spec
        _kwargs = {}
    if _kwargs and instance:
        _kwargs['_spec_as_instance'] = True

    _kwargs.update(kwargs)

    Klass = MagicMock
    if type(spec) in DescriptorTypes:
        # descriptors don't have a spec
        # because we don't know what type they return
        _kwargs = {}
    elif not _callable(spec):
        Klass = NonCallableMagicMock
    elif is_type and instance and not _instance_callable(spec):
        Klass = NonCallableMagicMock

    _name = _kwargs.pop('name', _name)

    _new_name = _name
    if _parent is None:
        # for a top level object no _new_name should be set
        _new_name = ''

    mock = Klass(parent=_parent, _new_parent=_parent, _new_name=_new_name,
                 name=_name, **_kwargs)

    if isinstance(spec, FunctionTypes):
        # should only happen at the top level because we don't
        # recurse for functions
        mock = _set_signature(mock, spec)
    else:
        _check_signature(spec, mock, is_type, instance)

    if _parent is not None and not instance:
        _parent._mock_children[_name] = mock

    if is_type and not instance and 'return_value' not in kwargs:
        mock.return_value = create_autospec(spec, spec_set, instance=True,
                                            _name='()', _parent=mock)

    for entry in dir(spec):
        if _is_magic(entry):
            # MagicMock already does the useful magic methods for us
            continue

        # XXXX do we need a better way of getting attributes without
        # triggering code execution (?) Probably not - we need the actual
        # object to mock it so we would rather trigger a property than mock
        # the property descriptor. Likewise we want to mock out dynamically
        # provided attributes.
        # XXXX what about attributes that raise exceptions other than
        # AttributeError on being fetched?
        # we could be resilient against it, or catch and propagate the
        # exception when the attribute is fetched from the mock
        try:
            original = getattr(spec, entry)
        except AttributeError:
            continue

        kwargs = {'spec': original}
        if spec_set:
            kwargs = {'spec_set': original}

        if not isinstance(original, FunctionTypes):
            new = _SpecState(original, spec_set, mock, entry, instance)
            mock._mock_children[entry] = new
        else:
            parent = mock
            if isinstance(spec, FunctionTypes):
                parent = mock.mock

            skipfirst = _must_skip(spec, entry, is_type)
            kwargs['_eat_self'] = skipfirst
            new = MagicMock(parent=parent, name=entry, _new_name=entry,
                            _new_parent=parent,
                            **kwargs)
            mock._mock_children[entry] = new
            _check_signature(original, new, skipfirst=skipfirst)

        # so functions created with _set_signature become instance attributes,
        # *plus* their underlying mock exists in _mock_children of the parent
        # mock. Adding to _mock_children may be unnecessary where we are also
        # setting as an instance attribute?
        if isinstance(new, FunctionTypes):
            setattr(mock, entry, new)

    return mock


def _must_skip(spec, entry, is_type):
    """
    Return whether we should skip the first argument on spec's `entry`
    attribute.
    """
    if not isinstance(spec, type):
        if entry in getattr(spec, '__dict__', {}):
            # instance attribute - shouldn't skip
            return False
        spec = spec.__class__

    for klass in spec.__mro__:
        result = klass.__dict__.get(entry, DEFAULT)
        if result is DEFAULT:
            continue
        if isinstance(result, (staticmethod, classmethod)):
            return False
        elif isinstance(getattr(result, '__get__', None), MethodWrapperTypes):
            # Normal method => skip if looked up on type
            # (if looked up on instance, self is already skipped)
            return is_type
        else:
            return False

    # shouldn't get here unless function is a dynamically provided attribute
    # XXXX untested behaviour
    return is_type


def _get_class(obj):
    try:
        return obj.__class__
    except AttributeError:
        # it is possible for objects to have no __class__
        return type(obj)


class _SpecState(object):

    def __init__(self, spec, spec_set=False, parent=None,
                 name=None, ids=None, instance=False):
        self.spec = spec
        self.ids = ids
        self.spec_set = spec_set
        self.parent = parent
        self.instance = instance
        self.name = name


FunctionTypes = (
    # python function
    type(create_autospec),
    # instance method
    type(ANY.__eq__),
)

MethodWrapperTypes = (
    type(ANY.__eq__.__get__),
)


file_spec = None

def _iterate_read_data(read_data):
    # Helper for mock_open:
    # Retrieve lines from read_data via a generator so that separate calls to
    # readline, read, and readlines are properly interleaved
    data_as_list = ['{}\n'.format(l) for l in read_data.split('\n')]

    if data_as_list[-1] == '\n':
        # If the last line ended in a newline, the list comprehension will have an
        # extra entry that's just a newline.  Remove this.
        data_as_list = data_as_list[:-1]
    else:
        # If there wasn't an extra newline by itself, then the file being
        # emulated doesn't have a newline to end the last line  remove the
        # newline that our naive format() added
        data_as_list[-1] = data_as_list[-1][:-1]

    for line in data_as_list:
        yield line

def mock_open(mock=None, read_data=''):
    """
    A helper function to create a mock to replace the use of `open`. It works
    for `open` called directly or used as a context manager.

    The `mock` argument is the mock object to configure. If `None` (the
    default) then a `MagicMock` will be created for you, with the API limited
    to methods or attributes available on standard file handles.

    `read_data` is a string for the `read` methoddline`, and `readlines` of the
    file handle to return.  This is an empty string by default.
    """
    def _readlines_side_effect(*args, **kwargs):
        if handle.readlines.return_value is not None:
            return handle.readlines.return_value
        return list(_data)

    def _read_side_effect(*args, **kwargs):
        if handle.read.return_value is not None:
            return handle.read.return_value
        return ''.join(_data)

    def _readline_side_effect():
        if handle.readline.return_value is not None:
            while True:
                yield handle.readline.return_value
        for line in _data:
            yield line


    global file_spec
    if file_spec is None:
        import _io
        file_spec = list(set(dir(_io.TextIOWrapper)).union(set(dir(_io.BytesIO))))

    if mock is None:
        mock = MagicMock(name='open', spec=open)

    handle = MagicMock(spec=file_spec)
    handle.__enter__.return_value = handle

    _data = _iterate_read_data(read_data)

    handle.write.return_value = None
    handle.read.return_value = None
    handle.readline.return_value = None
    handle.readlines.return_value = None

    handle.read.side_effect = _read_side_effect
    handle.readline.side_effect = _readline_side_effect()
    handle.readlines.side_effect = _readlines_side_effect

    mock.return_value = handle
    return mock


class PropertyMock(Mock):
    """
    A mock intended to be used as a property, or other descriptor, on a class.
    `PropertyMock` provides `__get__` and `__set__` methods so you can specify
    a return value when it is fetched.

    Fetching a `PropertyMock` instance from an object calls the mock, with
    no args. Setting it calls the mock with the value being set.
    """
    def _get_child_mock(self, **kwargs):
        return MagicMock(**kwargs)

    def __get__(self, obj, obj_type):
        return self()
    def __set__(self, obj, val):
        self(val)
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  Source code for formasaurus.annotation

# -*- coding: utf-8 -*-
from __future__ import absolute_import, print_function
import collections

from sklearn.cross_validation import LabelKFold

from formasaurus.html import get_fields_to_annotate
from formasaurus.utils import get_domain


AnnotationSchema = collections.namedtuple(
    'AnnotationSchema',
    'types types_inv na_value skip_value simplify_map'
)


_FormAnnotation = collections.namedtuple(
    'FormAnnotation',
    'form type index info key form_schema field_schema'
)

[docs]class FormAnnotation(_FormAnnotation):
    """ Annotated HTML form """
    @property
    def url(self):
        return self.info['url']

    @property
    def fields(self):
        """
        {"field name": "field type"} dict.
        """
        return self.info['visible_html_fields'][self.index]

    @property
    def fields_annotated(self):
        """ True if form has fields and all fields are annotated. """
        if not self.fields:
            return False
        return all(
            v != self.field_schema.na_value
            for v in self.fields.values()
        )

    @property
    def fields_partially_annotated(self):
        """
        True when some fields are annotated and some are not annotated.
        """
        if not self.fields:
            return False
        values = self.fields.values()
        has_na = any(v == self.field_schema.na_value for v in values)
        has_annotated = not all(v == self.field_schema.na_value for v in values)
        return has_na and has_annotated

    @property
    def field_elems(self):
        """
        Return a list of lxml Elements for fields which are annotated.
        Fields are returned in in order they appear in form;
        only visible submittable fields are considered.
        """
        return get_fields_to_annotate(self.form)

    @property
    def field_types(self):
        """
        A list of field types, in order they appear in form.
        Only visible submittable fields are considered.
        """
        fields = self.fields
        return [fields[field.name] for field in self.field_elems]

    @property
    def field_types_full(self):
        """
        A list of long field type names, in order they appear in form.
        Only visible submittable fields are considered.
        """
        return [self.field_schema.types_inv[tp] for tp in self.field_types]

    @property
    def type_full(self):
        """ Full form type name """
        return self.form_schema.types_inv[self.type]

    def __repr__(self):
        return "FormAnnotation(form={!r}, type={!r}, index={!r}, url={!r}, key={!r}, fields={!r})".format(
            self.form, self.type, self.index, self.url, self.key, self.fields
        )



[docs]def get_annotation_folds(annotations, n_folds):
    """
    Return (train_indices, test_indices) folds iterator.
    It is guaranteed forms from the same website can't be both in
    train and test parts.

    We must be careful when splitting the dataset into training and
    evaluation parts: forms from the same domain should be in the same
    "bin". There could be several pages from the same domain, and these
    pages may have duplicate or similar forms (e.g. a search form on each
    page). If we put one such form in training dataset and another in
    evaluation dataset then the metrics will be too optimistic, and they
    can make us to choose wrong features/models. For example,
    train_test_split from scikit-learn shouldn't be used here. To fix it
    LabelKFold from scikit-learn is used.
    """
    return LabelKFold(
        labels=[get_domain(ann.url) for ann in annotations],
        n_folds=n_folds
    )






          

      

      

    


    
        © Copyright 2015, Mikhail Korobov.
      Created using Sphinx 1.3.5.
    

  

_modules/formasaurus/formtype_features.html


    
      Navigation


      
        		
          index


        		
          modules |


        		Formasaurus 0.6 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for formasaurus.formtype_features

# -*- coding: utf-8 -*-
"""
This module provides scikit-learn transformers
for extracting features from HTML forms.

For all features X is a list of lxml <form> elements.
"""
from __future__ import absolute_import

import collections
from six.moves.urllib import parse as urlparse

import lxml.html

try:
    from sklearn.base import BaseEstimator, TransformerMixin
except ImportError:
    # for docs
    class BaseEstimator(object): pass
    class TransformerMixin(object): pass


from .utils import add_scheme_if_missing


class BaseFormFeatureExtractor(BaseEstimator, TransformerMixin):
    def fit(self, X, y=None):
        return self

    def transform(self, X, y=None):
        return [self.get_form_features(form) for form in X]

    def get_form_features(self, form):
        raise NotImplementedError()


[docs]class FormElements(BaseFormFeatureExtractor):
    """
    Features based on form HTML elements: counts of elements
    of different types, GET/POST form method.
    """
    def get_form_features(self, form):
        typecounts = _get_type_counts(form)
        return {
            'has <textarea>': typecounts['textarea'] > 0,
            'has <input type=radio>': typecounts['radio'] > 0,
            'has <select>': typecounts['select'] > 0,
            'has <input type=checkbox>': typecounts['checkbox'] > 0,
            'has <input type=email>': typecounts['email'] > 0,

            '2 or 3 inputs': len(form.inputs.keys()) in {2, 3},

            'no <input type=password>': typecounts['password'] == 0,
            'exactly one <input type=password>': typecounts['password'] == 1,
            'exactly two <input type=password>': typecounts['password'] == 2,

            'no <input type=text>': typecounts['text'] == 0,
            'exactly one <input type=text>': typecounts['text'] == 1,
            'exactly two <input type=text>': typecounts['text'] == 2,
            '3 or more <input type=text>': typecounts['text'] >= 3,

            '<form method': form.method.lower().strip() or "MISSING",
        }



[docs]class Bias(BaseFormFeatureExtractor):
    """
    The same as ``clf.intercept_``, but with regularization applied.
    Used mostly for debugging.
    """
    def get_form_features(self, form):
        return {'bias': 1}



[docs]class FormText(BaseFormFeatureExtractor):
    """
    Text contents inside the form.
    """
    def get_form_features(self, form):
        return " ".join(form.xpath(".//text()"))



[docs]class FormInputNames(BaseFormFeatureExtractor):
    """
    Names of all non-hidden <input> elements, joined to a single string.
    """
    def get_form_features(self, form):
        names = " ".join(form.xpath('.//input[not(@type="hidden")]/@name'))
        return names.replace("_", "").replace("[", "").replace("]", "")



[docs]class FormInputHiddenNames(BaseFormFeatureExtractor):
    """
    Names of all <input type=hidden> elements, joined to a single string.
    """
    def get_form_features(self, form):
        names = " ".join(form.xpath('.//input[@type="hidden"]/@name'))
        return names.replace("_", "").replace("[", "").replace("]", "")



[docs]class FormLinksText(BaseFormFeatureExtractor):
    """
    Text of all links inside the form.
    It is helpful because e.g. registration links
    inside login forms are common.
    """
    def get_form_features(self, form):
        return " ".join(form.xpath(".//a//text()"))



[docs]class SubmitText(BaseFormFeatureExtractor):
    """
    Text of all <submit> buttons, joined to a single string.
    """
    def get_form_features(self, form):
        return " ".join(form.xpath('.//input[@type="submit"]/@value'))



[docs]class FormUrl(BaseFormFeatureExtractor):
    """ <form action> value """
    def get_form_features(self, form):
        url = form.get("action", "")
        if not url:
            return url
        url = add_scheme_if_missing(url)
        p = urlparse.urlparse(url)
        parts = [
            self._normalize(part)
            for part in [p.path, p.params, p.query, p.fragment]
        ]
        return "%s%s%s#%s" % tuple(parts)

    def _normalize(self, part):
        return part.replace("/", "").replace("_", "").replace("-", "")



[docs]class FormCss(BaseFormFeatureExtractor):
    """ Form CSS classes and ID """
    def get_form_features(self, form):
        return " ".join([
            form.get("class", ""),
            form.get("id", ""),
        ])



[docs]class FormInputTitle(BaseFormFeatureExtractor):
    """ <input title=...> values """
    def get_form_features(self, form):
        return " ".join(form.xpath('.//input[not(@type="hidden")]/@title'))



[docs]class FormLabelText(BaseFormFeatureExtractor):
    """ <label> values """
    def get_form_features(self, form):
        return " ".join(form.xpath('.//label//text()'))



[docs]class FormInputCss(BaseFormFeatureExtractor):
    """ CSS classes and IDs of <input> elemnts """
    def get_form_features(self, form):
        inputs = form.xpath('.//input[not(@type="hidden")]')
        return " ".join([
            "%s %s" % (inp.get("class", ""), inp.get("id", ""))
            for inp in inputs
        ])



[docs]class OldLoginformFeatures(BaseFormFeatureExtractor):
    """ Features that loginform library used. """
    def get_form_features(self, form):
        return loginform_features(form)



[docs]def loginform_features(form):
    """ A dict with features from loginform library """
    typecount = _get_type_counts(form)
    res = {
        '2_or_3_inputs': len(form.inputs.keys()) in {2, 3},
        'typecount_text_gt1': (typecount['text'] > 1),
        'typecount_text_0': (typecount['text'] == 0),
        'typecount_password_eq1': (typecount['password'] == 1),
        'typecount_password_0': (typecount['password'] == 0),
        'typecount_checkbox_gt1': (typecount['checkbox'] > 1),
        'typecount_radio_gt0': (typecount['radio'] > 0),
    }
    return res



def _get_type_counts(form):
    typecount = collections.defaultdict(int)
    for x in form.inputs:
        if isinstance(x, lxml.html.InputElement):
            type_ = x.type
        elif isinstance(x, lxml.html.TextareaElement):
            type_ = "textarea"
        elif isinstance(x, lxml.html.SelectElement):
            type_ = "select"
        else:
            type_ = "other"
        typecount[type_] += 1
    return typecount
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  Source code for formasaurus.utils

# -*- coding: utf-8 -*-
from __future__ import absolute_import
import os
import sys

import requests
import tldextract


[docs]def dependencies_string():
    """
    Return a string with versions of formasaurus, numpy, scipy and scikit-learn.

    Saved scikit-learn models may be not compatible between different
    numpy/scipy/scikit-learn versions; a string returned by this function
    can be used as a part of file name.
    """
    import numpy
    import scipy
    import sklearn
    import formasaurus

    py_version = "%s.%s" % sys.version_info[:2]

    return "%s-py%s-numpy%s-scipy%s-sklearn%s" % (
        formasaurus.__version__, py_version,
        numpy.__version__, scipy.__version__, sklearn.__version__
    )



[docs]def add_scheme_if_missing(url):
    """
    >>> add_scheme_if_missing("example.org")
    'http://example.org'
    >>> add_scheme_if_missing("https://example.org")
    'https://example.org'
    """
    if "//" not in url:
        url = "http://%s" % url
    return url



[docs]def get_domain(url):
    """
    >>> get_domain('example.org')
    'example'
    >>> get_domain('foo.example.co.uk')
    'example'
    """
    return tldextract.extract(url).domain



[docs]def inverse_mapping(dct):
    """
    Return reverse mapping:

    >>> inverse_mapping({'x': 5})
    {5: 'x'}
    """
    return {v:k for k,v in dct.items()}



[docs]def at_root(*args):
    """ Return path relative to formasaurus source code """
    return os.path.join(os.path.dirname(__file__), *args)



[docs]def thresholded(dct, threshold):
    """
    Return dict ``dct`` without all values less than threshold.

    >>> thresholded({'foo': 0.5, 'bar': 0.1}, 0.5)
    {'foo': 0.5}

    >>> thresholded({'foo': 0.5, 'bar': 0.1, 'baz': 1.0}, 0.6)
    {'baz': 1.0}

    >>> dct = {'foo': 0.5, 'bar': 0.1, 'baz': 1.0, 'spam': 0.0}
    >>> thresholded(dct, 0.0) == dct
    True
    """
    return {k: v for k, v in dct.items() if v >= threshold}



[docs]def download(url):
    """
    Download a web page from url, return its content as unicode.
    """
    url = add_scheme_if_missing(url)
    return requests.get(url).text
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  Source code for formasaurus.text

# -*- coding: utf-8 -*-
from __future__ import absolute_import, division
import re

tokenize = re.compile(r"(?u)\b\w+\b").findall
""" Tokenize text """


[docs]def ngrams(seq, min_n, max_n):
    """
    Return min_n to max_n n-grams of elements from a given sequence.
    """
    text_len = len(seq)
    res = []
    for n in range(min_n, min(max_n + 1, text_len + 1)):
        for i in range(text_len - n + 1):
            res.append(seq[i: i + n])
    return res



[docs]def token_ngrams(tokens, min_n, max_n):
    """
    Return n-grams given a list of tokens.
    """
    return [' '.join(t) for t in ngrams(tokens, min_n, max_n)]



_replace_white_spaces = re.compile(r"\s\s+").sub
_replace_newlines = re.compile(r'[\n\r]').sub
[docs]def normalize_whitespaces(text):
    """ Replace newlines and whitespaces with a single white space """
    text = _replace_newlines(" ", text)
    return _replace_white_spaces(" ", text)



[docs]def normalize(text):
    """ Default text normalization function """
    return normalize_whitespaces(text.lower())



[docs]def number_pattern(text, ratio=0.3):
    """
    Replace digits with X and letters with C if text contains > ratio
    of digits; return empty string otherwise.
    """
    if not text:
        return ''
    digit_ratio = sum(1 for ch in text if ch.isdigit()) / len(text)

    if digit_ratio >= ratio:
        num_pattern = re.sub('\d', 'X', text)
        return re.sub('[^X\W]', 'C', num_pattern)
    else:
        return ''
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  Source code for formasaurus.html

# -*- coding: utf-8 -*-
"""
HTML processing utilities
"""
# from doctest import Example
try:
    from html import escape as html_escape  # Python 3
except ImportError:
    from cgi import escape as html_escape  # Python 2

import six
import lxml.html
from lxml.html.clean import Cleaner
# from lxml.doctestcompare import LXMLOutputChecker, PARSE_HTML

from formasaurus.text import normalize_whitespaces


[docs]def remove_by_xpath(tree, xpath):
    """
    Remove all HTML elements which match a given XPath expression.
    """
    for bad in tree.xpath(xpath):
        bad.getparent().remove(bad)




parser = lxml.html.HTMLParser(encoding='utf8')

[docs]def load_html(tree_or_html, base_url=None):
    """
    Parse HTML data to a lxml tree.
    ``tree_or_html`` must be either unicode or utf8-encoded
    (even if original page declares a different encoding).

    If ``tree_or_html`` is not a string then it is returned as-is.
    """
    if not isinstance(tree_or_html, (six.string_types, bytes)):
        return tree_or_html

    html = tree_or_html
    if isinstance(html, six.text_type):
        html = html.encode('utf8')
    return lxml.html.fromstring(html, base_url=base_url, parser=parser)



def html_tostring(tree):
    return lxml.html.tostring(tree, pretty_print=True, encoding='unicode')


def get_forms(tree):
    return tree.xpath("//form")


[docs]def get_cleaned_form_html(form, human_readable=True):
    """
    Return a cleaned up version of <form> HTML contents.
    If ``human_readable`` is True, HTML is cleaned to make
    source code more readable for humans; otherwise it is cleaned to make
    rendered form more safe to render.
    """
    params = dict(
        forms=False,
        javascript=True,
        scripts=True,
        remove_unknown_tags=False,
    )

    if human_readable:
        params.update(
            style=True,
            allow_tags={'form', 'input', 'textarea', 'label', 'option',
                        'select', 'submit', 'a'},
        )
    else:
        params.update(style=False)

    cleaner = Cleaner(**params)
    raw_html = lxml.html.tostring(form, pretty_print=True, encoding="unicode")
    html = cleaner.clean_html(raw_html)
    if human_readable:
        lines = [line.strip() for line in html.splitlines(False) if line.strip()]
        html = "\n".join(lines)
    return html



[docs]def get_field_names(elems):
    """ Return unique name attributes """
    res = []
    seen = set()
    for el in elems:
        if (not getattr(el, 'name', None)) or (el.name in seen):
            continue
        seen.add(el.name)
        res.append(el.name)
    return res



[docs]def get_visible_fields(form):
    """
    Return visible form fields (the ones users should fill).
    """
    # FIXME: don't suggest readonly fields
    return form.xpath(
        'descendant::textarea'
        '|descendant::select'
        '|descendant::button'
        '|(descendant::input[(@type!="hidden" and @type!="HIDDEN" and @type!="Hidden") or not(@type)])'
    )



[docs]def get_fields_to_annotate(form):
    """
    Return fields which should be annotated:

    1. they should be visible to user, and
    2. they should have non-empty name (i.e. affect form submission result).

    """
    return [f for f in get_visible_fields(form) if getattr(f, 'name', None)]



[docs]def escaped_with_field_highlighted(form_html, field_name):
    """
    Return escaped HTML source code suitable for displaying;
    fields with name==field_name are highlighted.
    """
    form = load_html(form_html)
    for elem in form.xpath('.//*[@name="{}"]'.format(field_name)):
        add_text_before(elem, '__START__')
        add_text_after(elem, '__END__')
    text = html_tostring(form)
    text = html_escape(text).replace('__START__', '<span style="font-size:large;color:#000">').replace('__END__', '</span>')
    return text



[docs]def highlight_fields(html, field_name):
    """
    Return HTML source code with all fields with name==field_name
    highlighted by adding ``formasaurus-field-highlighted`` CSS class.
    """
    tree = load_html(html)
    xpath = './/*[@name="{}"]'.format(field_name)
    for elem in tree.xpath(xpath):
        elem.set('class', elem.get('class', '') + ' formasaurus-field-highlighted')
    return html_tostring(tree)



[docs]def add_text_after(elem, text):
    """ Add text after elem """
    tail = elem.tail or ''
    elem.tail = text + tail



[docs]def add_text_before(elem, text):
    """ Add text before elem """
    prev = elem.getprevious()
    if prev is not None:
        # not a first child
        prev.tail = (prev.tail or '') + text
    else:
        # first child
        parent = elem.getparent()
        parent.text = (parent.text or '') + text



# def assert_html_equal(want, got):
#     """ Assert that 2 HTML documents are equal """
#     checker = LXMLOutputChecker()
#     if not checker.check_output(want, got, PARSE_HTML):
#         message = checker.output_difference(Example("", want), got, 0)
#         raise AssertionError(message)


[docs]def get_text_around_elems(tree, elems):
    """
    Return (before, after) tuple with {elem: text} dicts containing
    text before a specified lxml DOM Element and after it.
    """
    if not elems:
        return {}, {}
    buf = []
    before = {elem: '' for elem in elems}
    after = {elem: '' for elem in elems}

    def flush_buf():
        res = '  '.join([
            normalize_whitespaces(b.strip())
            for b in buf
            if b and b.strip()
        ])
        buf[:] = []
        return res

    def visit(elem):
        if elem in before:
            before[elem] = flush_buf()
            buf.append(elem.tail)
            return
        buf.append(elem.text)
        for child in elem:
            visit(child)
        buf.append(elem.tail)

    visit(tree)

    for prev, next in zip(elems[:-1], elems[1:]):
        after[prev] = before[next]

    after[elems[-1]] = flush_buf()
    return before, after
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  Source code for formasaurus.formtype_model

# -*- coding: utf-8 -*-
"""
This module defines which features and which classifier the default
form type detection model uses.
"""
from __future__ import absolute_import, division

import numpy as np
from formasaurus.annotation import get_annotation_folds
from sklearn.cross_validation import cross_val_predict

from sklearn.feature_extraction import DictVectorizer
from sklearn.feature_extraction.text import CountVectorizer, TfidfVectorizer
from sklearn.metrics import classification_report, accuracy_score
from sklearn.pipeline import make_pipeline, make_union
from sklearn.linear_model import SGDClassifier, LogisticRegression
from sklearn.svm import LinearSVC

from formasaurus import formtype_features as features


# a list of 3-tuples with default features:
# (feature_name, form_transformer, vectorizer)
FEATURES = [
    (
        "form elements",
        features.FormElements(),
        DictVectorizer()
    ),
    (
        "<input type=submit value=...>",
        features.SubmitText(),
        CountVectorizer(ngram_range=(1,2), min_df=1, binary=True)
    ),
    # (
    #     "<form> TEXT </form>",
    #     features.FormText(),
    #     TfidfVectorizer(ngram_range=(1,2), min_df=5, stop_words='english',
    #                     binary=True)
    # ),

    (
        "<a> TEXT </a>",
        features.FormLinksText(),
        TfidfVectorizer(ngram_range=(1,2), min_df=4, binary=True,
                        stop_words={'and', 'or', 'of'})
    ),
    (
        "<label> TEXT </label>",
        features.FormLabelText(),
        TfidfVectorizer(ngram_range=(1,2), min_df=3, binary=True,
                        stop_words="english")
    ),

    (
        "<form action=...>",
        features.FormUrl(),
        TfidfVectorizer(ngram_range=(5,6), min_df=4, binary=True,
                        analyzer="char_wb")
    ),
    (
        "<form class=... id=...>",
        features.FormCss(),
        TfidfVectorizer(ngram_range=(4,5), min_df=3, binary=True,
                        analyzer="char_wb")
    ),
    (
        "<input class=... id=...>",
        features.FormInputCss(),
        TfidfVectorizer(ngram_range=(4,5), min_df=5, binary=True,
                        analyzer="char_wb")
    ),
    (
        "<input name=...>",
        features.FormInputNames(),
        TfidfVectorizer(ngram_range=(5,6), min_df=3, binary=True,
                        analyzer="char_wb")
    ),
    (
        "<input title=...>",
        features.FormInputTitle(),
        TfidfVectorizer(ngram_range=(5,6), min_df=3, binary=True,
                        analyzer="char_wb")
    ),
]


def _create_feature_union(features):
    """
    Create a FeatureUnion.
    Each "feature" is a 3-tuple: (name, feature_extractor, vectorizer).
    """
    return make_union(*[
        make_pipeline(fe, vec)
        for name, fe, vec in features
    ])


[docs]def get_model(prob=True):
    """
    Return a default model.
    """
    # XXX: fit_intercept is False for easier model debugging.
    # Intercept is included as a regular feature ("Bias").

    if prob:
        # clf = SGDClassifier(
        #     penalty='elasticnet',
        #     loss='log',
        #     alpha=0.0002,
        #     n_iter=50,
        #     shuffle=True,
        #     random_state=0,
        #     fit_intercept=False,
        # )
        clf = LogisticRegression(penalty='l2', C=5, fit_intercept=True)
    else:
        clf = LinearSVC(C=0.5, random_state=0, fit_intercept=True)

    fe = _create_feature_union(FEATURES)
    return make_pipeline(fe, clf)



[docs]def train(annotations, model=None, full_type_names=False):
    """ Train form type detection model on annotation data """
    if model is None:
        model = get_model()
    X, y = get_Xy(annotations, full_type_names)
    return model.fit(X, y)



def get_Xy(annotations, full_type_names):
    X = [a.form for a in annotations]

    if full_type_names:
        y = np.asarray([a.type_full for a in annotations])
    else:
        y = np.asarray([a.type for a in annotations])

    return X, y


[docs]def get_realistic_form_labels(annotations, n_folds=10, model=None,
                              full_type_names=True):
    """
    Return form type labels which form type detection model
    is likely to produce.
    """
    if model is None:
        model = get_model()

    X, y = get_Xy(annotations, full_type_names)
    folds = get_annotation_folds(annotations, n_folds)
    return cross_val_predict(model, X, y, cv=folds)



[docs]def print_classification_report(annotations, n_folds=10, model=None):
    """ Evaluate model, print classification report """
    if model is None:
        # FIXME: we're overfitting on hyperparameters - they should be chosen
        # using inner cross-validation, not set to fixed values beforehand.
        model = get_model()

    X, y = get_Xy(annotations, full_type_names=True)
    folds = get_annotation_folds(annotations, n_folds)
    y_pred = cross_val_predict(model, X, y, cv=folds)

    # hack to format report nicely
    all_labels = list(annotations[0].form_schema.types.keys())
    labels = sorted(set(y_pred), key=lambda k: all_labels.index(k))
    print(classification_report(y, y_pred, digits=2,
                                labels=labels, target_names=labels))

    print("{:0.1f}% forms are classified correctly.".format(
        accuracy_score(y, y_pred) * 100
    ))
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  Source code for formasaurus.storage

# -*- coding: utf-8 -*-
"""
A module for working with annotation data storage.
"""
from __future__ import absolute_import
import os
import json
import copy
import collections
from six.moves.urllib import parse as urlparse

from tqdm import tqdm

from formasaurus.annotation import AnnotationSchema, FormAnnotation
from formasaurus.formhash import get_form_hash
from formasaurus.utils import get_domain, inverse_mapping
from formasaurus.html import (
    load_html,
    get_forms,
    get_fields_to_annotate,
    get_field_names,
)


[docs]class Storage(object):
    """
    A wrapper class for HTML forms annotation data storage.
    The goal is to store the type of each <form> element from a web page.
    The data is stored in a folder with the following structure::

        config.json
        index.json
        html/
            example.org-0.html
            example.org-1.html
            foo.example.org-0.html
            ...

    ``html`` folders contains raw contents of the webpages.
    :file:`index.json` file contains a JSON dict with the following records::

        "RELATIVE-PATH-TO-HTML-FILE": {
            "url": "URL",
            "forms": ["type1", "type2", ...],
            "visible_html_fields": [
                {"name1": "type1", "name2": "type2", ...},
                ...
            ],
        }

    Key is the relative path to a file with page contents
    (e.g. "html/example.org-1.html"). Values:

    * "url" is an URL the webpage is downloaded from.
    * "forms" contains an array of form type identifiers.
      There must be an identifier per each ``<form>`` element on a web page.
    * "visible_html_fields" contains an array of objects, one object per
      ``<form>`` element; each object is a mapping from field name to
      field type identifier.

    Possible form and field types are stored in :file:`config.json` file;
    you can read them using :meth:`get_form_types` and :meth:`get_field_types`.
    """

    def __init__(self, folder):
        self.folder = folder

[docs]    def initialize(self, config, index=None):
        """ Create folders and files for a new storage """
        with open(os.path.join(self.folder, 'config.json'), 'wb') as f:
            f.write(json.dumps(config).encode('utf8'))
        self.write_index(index or {})
        os.mkdir(os.path.join(self.folder, 'html'))


[docs]    def get_index(self):
        """ Read an index """
        with open(os.path.join(self.folder, "index.json"), "rb") as f:
            data = f.read().decode('utf8')
            return json.loads(data)


[docs]    def write_index(self, index):
        """ Save an index """
        index = collections.OrderedDict(sorted(index.items()))
        for k, info in index.items():
            index[k] = collections.OrderedDict()
            index[k]['url'] = info['url']
            index[k]['forms'] = info['forms']
            if 'visible_html_fields' in info:
                index[k]['visible_html_fields'] = [
                    collections.OrderedDict(sorted(row.items()))
                    for row in info['visible_html_fields']
                ]

        with open(os.path.join(self.folder, "index.json"), "wb") as f:
            data = json.dumps(index, ensure_ascii=True, indent=4)
            f.write(data.encode('utf8'))


[docs]    def get_config(self):
        """ Read meta information, including form and field types """
        with open(os.path.join(self.folder, "config.json"), "r") as f:
            return json.load(f)


[docs]    def get_field_schema(self):
        """
        Return :class:`AnnotationSchema` instance. `r.types` is an
        OrderedDict with field type names {full_name: short_name};
        `r.types_inv` is a {short_name: full_name} dict;
        `r.na_value` is a short name of type name used for unannotated fields.
        """
        return self._get_schema('field_types')


[docs]    def get_form_schema(self):
        """
        Return :class:`AnnotationSchema` instance. `r.types` is an
        OrderedDict with form type names {full_name: short_name};
        `r.types_inv` is a {short_name: full_name} dict;
        `r.na_value` is a short name of type name used for unannotated forms;
        `r.skip_value` is a short name of a type name which should be skipped.
        """
        return self._get_schema('form_types')


    def _get_schema(self, key):
        config = self.get_config()
        na_value = config[key]['NA_value']
        skip_value = config[key]['skip_value']
        simplify_map = config[key]['simplify_map']
        types = collections.OrderedDict([
            (f['full'], f['short']) for f in config[key]['types']
        ])
        types_inv = inverse_mapping(types)
        return AnnotationSchema(types, types_inv, na_value, skip_value, simplify_map)

[docs]    def add_result(self, html, url, form_answers=None,
                   visible_html_fields=None, index=None,
                   add_empty=True):
        """
        Save HTML source and its <form> and form field types.
        """
        forms = get_forms(load_html(html))
        if not add_empty:
            if not len(forms):
                return

            if all(len(get_fields_to_annotate(form)) == 0 for form in forms):
                return

        if form_answers is None:
            form_schema = self.get_form_schema()
            form_answers = [form_schema.na_value for _ in forms]
        else:
            assert len(form_answers) == len(forms)

        if visible_html_fields is None:
            field_schema = self.get_field_schema()
            visible_html_fields = [{
                name: field_schema.na_value
                for name in get_field_names(get_fields_to_annotate(form))
            } for form in forms]

        filename = self.generate_filename(url)
        path = os.path.relpath(filename, self.folder)
        if index is None:
            index = self.get_index()
        index[path] = {
            "url": url,
            "forms": form_answers,
            "visible_html_fields": visible_html_fields,
        }
        with open(filename, 'wb') as f:
            if not isinstance(html, bytes):
                html = html.encode('utf8')
            f.write(html)
        self.write_index(index)
        return path


[docs]    def iter_annotations(self, index=None,
                         drop_duplicates=True, drop_na=True, drop_skipped=True,
                         simplify_form_types=False, simplify_field_types=False,
                         verbose=False, leave=False):
        """
        Return an iterator over :class:`FormAnnotation` objects.
        """
        form_schema = self.get_form_schema()
        field_schema = self.get_field_schema()
        trees = self.iter_trees(index=index)

        if verbose:
            trees = tqdm(trees, "Loading", mininterval=0,
                         leave=leave, ascii=True, ncols=80, unit=' files')

        seen = set()
        for path, tree, info in trees:
            for idx, (form, tp) in enumerate(zip(get_forms(tree), info["forms"])):
                if simplify_form_types:
                    tp = form_schema.simplify_map.get(tp, tp)

                if drop_na and tp == form_schema.na_value:
                    continue

                if drop_skipped and tp == form_schema.skip_value:
                    continue

                if drop_duplicates:
                    fp = self.get_fingerprint(form)
                    if fp in seen:
                        continue
                    seen.add(fp)

                if simplify_field_types:
                    info = copy.deepcopy(info)
                    for fields in info['visible_html_fields']:
                        for k, v in fields.items():
                            fields[k] = field_schema.simplify_map.get(v, v)

                yield FormAnnotation(form, tp, idx, info, path,
                                     form_schema, field_schema)

        if verbose and leave:
            print("")


[docs]    def iter_trees(self, index=None):
        """
        Return an iterator over ``(filename, tree, info)`` tuples
        where ``filename`` is a relative file name, ``tree`` is a lxml tree
        and ``info`` is a dictionary with annotation data.
        """
        if index is None:
            index = self.get_index()
        sorted_items = sorted(
            index.items(),
            key=lambda it: (get_domain(it[1]["url"]), it[0])
        )
        for path, info in sorted_items:
            tree = self.get_tree(path, info)
            yield path, tree, info


[docs]    def get_tree(self, path, info=None):
        """
        Load a single tree.
        ``path`` is a relative path to a file (key in index.json file),
        ``info`` is annotation data (value in index.json file).
        """
        if info is None:
            info = self.get_index()[path]
        with open(os.path.join(self.folder, path), "rb") as f:
            return load_html(f.read(), info["url"])


[docs]    def check(self):
        """
        Check that items in storage are correct; print the problems found.
        Return the number of errors found.
        """
        index = self.get_index()
        items = list(index.items())
        errors = 0
        for fn, info in tqdm(items, "Checking", leave=True, mininterval=0,
                             ascii=True, ncols=80, unit=' files'):
            fn_full = os.path.join(self.folder, fn)
            if not os.path.exists(fn_full):
                print("\nFile not found: %r" % fn_full)
                errors += 1
                continue

            with open(fn_full, 'rb') as f:
                data = f.read()

            doc = load_html(data, info['url'])
            if len(doc.xpath("//form")) != len(info["forms"]):
                errors += 1
                msg = "\nInvalid form count for entry %r: expected %d, got %d" % (
                         fn, len(doc.xpath("//form")), len(info["forms"])
                      )
                print(msg)

            if 'visible_html_fields' not in info:
                errors += 1
                print("No fields data for entry {!r}".format(fn))
            else:
                fields = info['visible_html_fields']
                if len(fields) != len(doc.xpath('//form')):
                    errors += 1
                    print("Invalid number of form field annotations for entry {!r}".format(fn))
                else:
                    for idx, (form, fields_info) in enumerate(zip(doc.xpath('//form'), fields)):
                        elems = get_fields_to_annotate(form)
                        names = {elem.name for elem in elems}
                        if names != set(fields_info.keys()):
                            errors += 1
                            print("Invalid field names for form #{}, "
                                  "entry {!r}. Expected: {}, found: {}".format(
                                idx, fn, names, set(fields_info.keys())
                            ))

        if not errors:
            print("Status: OK")
        else:
            print("Status: %d error(s) found" % errors)

        return errors


[docs]    def get_fingerprint(self, form):
        """
        Return form fingerprint (a string that can be used for deduplication).
        """
        return get_form_hash(form, only_visible=True)


[docs]    def get_form_type_counts(self, drop_duplicates=True, drop_na=True,
                             simplify=False,
                             verbose=True):
        """ Return a {formtype: count} collections.Counter """
        annotations = self.iter_annotations(verbose=verbose,
                                            drop_duplicates=drop_duplicates,
                                            drop_na=drop_na,
                                            simplify_form_types=simplify)
        return collections.Counter(ann.type for ann in annotations)


[docs]    def print_form_type_counts(self, simplify=False):
        """ Print the number annotations of each form types in this storage """
        if simplify:
            print("Annotated HTML forms (simplified classes):\n")
        else:
            print("Annotated HTML forms (detailed classes):\n")
        schema = self.get_form_schema()
        type_counts = self.get_form_type_counts(simplify=simplify)
        for shortcut, count in type_counts.most_common():
            type_name = schema.types_inv[shortcut]
            print("%-5d %-25s (%s)" % (count, type_name, shortcut))
        print("\nTotal form count: %d" % (sum(type_counts.values())))


[docs]    def generate_filename(self, url):
        """ Return a name for a new file """
        p = urlparse.urlparse(url)
        idx = 0
        while True:
            name = "html/%s-%d.html" % (p.netloc, idx)
            path = os.path.join(self.folder, name)
            if os.path.exists(path):
                idx += 1
                continue
            return path
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  Source code for formasaurus.classifiers

# -*- coding: utf-8 -*-
from __future__ import absolute_import
import os

import six
from sklearn.externals import joblib

from formasaurus import formtype_model, fieldtype_model
from formasaurus.html import get_forms, get_fields_to_annotate, load_html
from formasaurus.storage import Storage
from formasaurus.utils import dependencies_string, at_root, thresholded

DEFAULT_DATA_PATH = at_root('data')


[docs]def extract_forms(tree_or_html, proba=False, threshold=0.05, fields=True):
    """
    Given a lxml tree or HTML source code, return a list of
    ``(form_elem, form_info)`` tuples.

    ``form_info`` dicts contain results of :meth:`classify` or
    :meth:`classify_proba`` calls, depending on ``proba`` parameter.

    When ``fields`` is False, field type information is not computed.
    """
    return get_instance().extract_forms(
        tree_or_html=tree_or_html,
        proba=proba,
        threshold=threshold,
        fields=fields,
    )



[docs]def classify(form, fields=True):
    """
    Return ``{'form': 'type', 'fields': {'name': 'type', ...}}``
    dict with form type and types of its visible submittable fields.

    If ``fields`` argument is False, only information about form type is
    returned: ``{'form': 'type'}``.
    """
    return get_instance().classify(form, fields=fields)



[docs]def classify_proba(form, threshold=0.0, fields=True):
    """
    Return dict with probabilities of ``form`` and its fields belonging
    to various form and field classes::

        {
            'form': {'type1': prob1, 'type2': prob2, ...},
            'fields': {
                'name': {'type1': prob1, 'type2': prob2, ...},
                ...
            }
        }

    ``form`` should be an lxml HTML <form> element.
    Only classes with probability >= ``threshold`` are preserved.

    If ``fields`` is False, only information about the form is returned::

        {
            'form': {'type1': prob1, 'type2': prob2, ...}
        }

    """
    return get_instance().classify_proba(
        form=form,
        threshold=threshold,
        fields=fields,
    )



[docs]class FormFieldClassifier(object):
    """
    FormFieldClassifier detects HTML form and field types.
    """
    def __init__(self, form_classifier=None, field_model=None):
        self.form_classifier = form_classifier
        self._field_model = field_model

    @classmethod
[docs]    def load(cls, filename=None, autocreate=True, rebuild=False):
        """
        Load extractor from file ``filename``.

        If the file is missing and ``autocreate`` option is True (default),
        the model is created using default parameters and training data.
        If ``filename`` is None then default model file name is used.

        Example - load the default extractor::

            ffc = FormFieldClassifier.load()

        """
        if filename is None:
            filename = cls._cached_model_path()

        if rebuild or (autocreate and not os.path.exists(filename)):
            ex = cls.trained_on(DEFAULT_DATA_PATH)
            ex.save(filename)
            return ex

        return joblib.load(filename)


    @classmethod
[docs]    def trained_on(cls, data_folder):
        """ Return Formasaurus object trained on data from data_folder """
        store = Storage(data_folder)
        print("Loading training data...")
        annotations = list(store.iter_annotations(
            simplify_form_types=True,
            simplify_field_types=True,
            verbose=True,
            leave=True,
        ))
        ex = cls()
        ex.train(annotations)
        return ex


    def save(self, filename):
        if self.form_classifier is None or self._field_model is None:
            raise ValueError("FormFieldExtractor is not trained")
        joblib.dump(self, filename, compress=3)

[docs]    def train(self, annotations):
        """ Train FormFieldExtractor on a list of FormAnnotation objects. """
        print("Training form type detector on %d example(s)..." % len(annotations))
        self.form_classifier = FormClassifier(full_type_names=True)
        self.form_classifier.train(annotations)

        print("Training field type detector...")
        self._field_model = fieldtype_model.train(
            annotations=annotations,
            use_precise_form_types=True,
            full_field_type_names=True,
            full_form_type_names=self.form_classifier.full_type_names,
            verbose=True,
        )


[docs]    def classify(self, form, fields=True):
        """
        Return ``{'form': 'type', 'fields': {'name': 'type', ...}}``
        dict with form type and types of its visible submittable fields.

        If ``fields`` argument is False, only information about form type is
        returned: ``{'form': 'type'}``.
        """
        form_type = self.form_classifier.classify(form)
        res = {'form': form_type}
        if fields:
            field_elems = get_fields_to_annotate(form)
            xseq = fieldtype_model.get_form_features(form, form_type, field_elems)
            yseq = self._field_model.predict_single(xseq)
            res['fields'] = {
                elem.name: cls
                for elem, cls in zip(field_elems, yseq)
            }
        return res


[docs]    def classify_proba(self, form, threshold=0.0, fields=True):
        """
        Return dict with probabilities of ``form`` and its fields belonging
        to various form and field classes::

            {
                'form': {'type1': prob1, 'type2': prob2, ...},
                'fields': {
                    'name': {'type1': prob1, 'type2': prob2, ...},
                    ...
                }
            }

        ``form`` should be an lxml HTML <form> element.
        Only classes with probability >= ``threshold`` are preserved.

        If ``fields`` is False, only information about the form is returned::

            {
                'form': {'type1': prob1, 'type2': prob2, ...}
            }

        """
        form_types_proba = self.form_classifier.classify_proba(form, threshold)
        res = {'form': form_types_proba}

        if fields:
            form_type = max(form_types_proba, key=lambda p: form_types_proba[p])
            field_elems = get_fields_to_annotate(form)
            xseq = fieldtype_model.get_form_features(form, form_type, field_elems)
            yseq = self._field_model.predict_marginals_single(xseq)
            res['fields'] = {
                elem.name: thresholded(probs, threshold)
                for elem, probs in zip(field_elems, yseq)
            }

        return res


[docs]    def extract_forms(self, tree_or_html, proba=False, threshold=0.05,
                      fields=True):
        """
        Given a lxml tree or HTML source code, return a list of
        ``(form_elem, form_info)`` tuples.

        ``form_info`` dicts contain results of :meth:`classify` or
        :meth:`classify_proba`` calls, depending on ``proba`` parameter.

        When ``fields`` is False, field type information is not computed.
        """
        if isinstance(tree_or_html, (six.string_types, bytes)):
            tree = load_html(tree_or_html)
        else:
            tree = tree_or_html
        forms = get_forms(tree)
        if proba:
            return [(form, self.classify_proba(form, threshold, fields))
                    for form in forms]
        else:
            return [(form, self.classify(form, fields)) for form in forms]


    @classmethod
    def _cached_model_path(cls):
        env_path = os.environ.get("FORMASAURUS_MODEL")
        if env_path:
            return os.path.expanduser(env_path)
        path = "formasaurus-%s.joblib" % dependencies_string()
        return at_root(path)



[docs]class FormClassifier(object):
    """
    Convenience wrapper for scikit-learn based form type detection model.
    """
    def __init__(self, form_model=None, full_type_names=True):
        self.model = form_model
        self.full_type_names = full_type_names

[docs]    def classify(self, form):
        """
        Return form class.
        ``form`` should be an lxml HTML <form> element.
        """
        return self.model.predict([form])[0]


[docs]    def classify_proba(self, form, threshold=0.0):
        """
        Return form class.
        ``form`` should be an lxml HTML <form> element.
        """
        probs = self.model.predict_proba([form])[0]
        return self._probs2dict(probs, threshold)


[docs]    def train(self, annotations):
        """ Train FormExtractor on a list of FormAnnotation objects. """
        self.model = formtype_model.train(
            annotations=annotations,
            full_type_names=self.full_type_names,
        )


[docs]    def extract_forms(self, tree_or_html, proba=False, threshold=0.05):
        """
        Given a lxml tree or HTML source code, return a list of
        ``(form_elem, form_info)`` tuples. ``form_info`` dicts contain results
        of :meth:`classify` or :meth:`classify_proba`` calls, depending on
        ``proba`` parameter.
        """
        forms = get_forms(load_html(tree_or_html))
        if proba:
            return [(form, self.classify_proba(form, threshold))
                    for form in forms]
        else:
            return [(form, self.classify(form)) for form in forms]


    @property
    def classes(self):
        if self.model is None:
            raise ValueError("FormExtractor is not trained")
        return self.model.steps[-1][1].classes_

    def _probs2dict(self, probs, threshold):
        return thresholded(dict(zip(self.classes, probs)), threshold)




_form_field_classifier = None

[docs]def get_instance():
    """ Return a shared FormFieldClassifier instance """
    global _form_field_classifier
    if _form_field_classifier is None:
        _form_field_classifier = FormFieldClassifier.load()
    return _form_field_classifier
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  Source code for formasaurus.formhash

# -*- coding: utf-8 -*-
from copy import deepcopy

import six
import lxml.html

from formasaurus.html import remove_by_xpath


[docs]def get_form_hash(form, only_visible=True):
    """
    Return a string which is the same for duplicate forms, but different
    for forms which are not the same.

    If only_visible is True, hidden fields are not taken in account.
    """
    if isinstance(form, six.string_types):
        form = lxml.html.fromstring(form)
    else:
        form = deepcopy(form)

    if only_visible:
        remove_by_xpath(form, "input[@type='hidden']")

    html = lxml.html.tostring(form, pretty_print=True, encoding="unicode")
    lines = [line.strip() for line in html.splitlines(False) if line.strip()]

    # return the whole string as a hash, for easier debugging
    return "\n".join(lines)
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